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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color liquid crystal display device which is 
free of double reflection due to parallax and a blur of display as a liquid crystal device 
which can be switched between reflection type display and transmission type display. 
SOLUTION: When a back light is turned on in dark environment, the light emitted from 
the top surface of a light guide plate 115 passes through a polarizing plate 107 and a 
phase difference plate 108 and enters a liquid crystal panel from between dots and is 
guided in a liquid crystal layer 103. The light having been guided in the liquid crystal 
layer 103 is guided out of the liquid crystal panel according to an oblique electric field 
produced between a transparent electrode 111 and a reflection electrode 114. In light 
environment, the light made incident from the polarizing plate 105 is reflected by the 
reflection electrode 114 after passing through the liquid crystal layer 103, and then 
passes through the polarizing plate 105 again to exit to the outside. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is liquid crystal equipment with which it came to have arranged the liquid crystal layer 
between the 1st substrate and the 2nd substrate, and said liquid crystal layer of said 2nd substrate 
equipped the opposite side with the lighting system. Liquid crystal equipment characterized by equipping 
the field by the side of said liquid crystal layer of said 2nd substrate with two or more reflectors which 
carried out predetermined spacing partition ******, and the transparent electrode which is a field by the 
side of said liquid crystal layer of said 1st substrate, and was formed in the correspondence location of 
said reflector, and the adjacent correspondence location of the gap of said reflector. 
[Claim 2] Liquid crystal equipment characterized by being liquid crystal equipment according to claim 1, 
and being -60 degrees <= phi<=60 degrees when the include angle of the direction of orientation of the 
liquid crystal molecule of the abbreviation center position of said transparent electrode and said 
reflector and the longitudinal direction of said reflector to make is set to phi. 

[Claim 3] Liquid crystal equipment characterized by being liquid crystal equipment according to claim 1 
or 2, and being -30 degrees <= psi<=30 degrees when the include angle of the direction of orientation of 
the liquid crystal molecule near [ said ] the reflector and the longitudinal direction of said reflector to 
make is set to psi. 

[Claim 4] Liquid crystal equipment which is liquid crystal equipment given in either among claim 1 
thru/or claim 3, and is characterized by preparing opening in said reflector. 

[Claim 5] Liquid crystal equipment which is liquid crystal equipment according to claim 4, and is 
characterized by forming said opening by the rectangle pattern of the shape of Rhine in general parallel 
to the longitudinal direction of said reflector. 

[Claim 6] Liquid crystal equipment which is liquid crystal equipment according to claim 5, and is 
characterized by being -60 degrees <= xi<=60 degrees when a ****** include angle is set to xi with the 
direction of orientation of the liquid crystal molecule of the abbreviation center position of said 
transparent electrode and said reflector, and the longitudinal direction of said rectangle pattern. 
[Claim 7] Liquid crystal equipment characterized by being liquid crystal equipment according to claim 5 
or 6, and being -30 degrees <= delta<=30 degrees when the include angle of the direction of orientation 
of the liquid crystal molecule near [ said ] the reflector and the longitudinal direction of said rectangle 
pattern to make is set to delta. 

[Claim 8] alienation of said reflector which is liquid crystal equipment given in either, and adjoins the line 
breadth of said rectangle pattern among claim 5 thru/or claim 7 — width of face — abbreviation — the 
liquid crystal equipment characterized by the equal thing. 

[Claim 9] Liquid crystal equipment which is liquid crystal equipment given in either among claim 1 
thru/or claim 8, and is characterized by having a color filter layer in said liquid crystal layer side of said 
1 st substrate. 

[Claim 10] The location corresponding to the gap of said reflector which is liquid crystal equipment of a 
publication, is a field by the side of said liquid crystal layer of said 1st substrate, and adjoins either 
among claim 4 thru/or claim 9, or liquid crystal equipment which is a field by the side of the liquid 
crystal layer of said 2nd substrate, and is characterized by having the protection-fronrHight section in 
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" the gap location of said adjacent reflector. 

[Claim 11] Liquid crystal equipment characterized by being liquid crystal equipment given in either 
among claim 1 thru/or claim 10, and the time of un-driving being the display of a dark condition. 
[Claim 12] Liquid crystal equipment which is liquid crystal equipment given in either among claim 1 
thru/or claim 11, and the 1st phase contrast plate is formed in the opposite side with said liquid crystal 
layer of said 1st substrate, and is characterized by preparing the 1st polarizing plate in the opposite side 
with said 1st substrate of said 1st phase contrast plate. 

[Claim 13] Liquid crystal equipment which is liquid crystal equipment given in either among claim 1 
thru/or claim 12, and the 2nd phase contrast plate is formed in the opposite side with said liquid crystal 
layer of said 2nd substrate, and is characterized by preparing the 2nd polarizing plate in the opposite 
side with said 2nd substrate of said 2nd phase contrast plate. 

[Claim 14] It is liquid crystal equipment given in either among claim 1 thru/or claim 13. Liquid crystal 
equipment characterized by arranging a scattered plate to a side which is [ said liquid crystal being / of 
said 1st substrate / a layer, and ] different. 

[Claim 15] Liquid crystal equipment which is liquid crystal equipment according to claim 1 to 14, and is 
characterized by said reflector having irregularity. 

[Claim 16] Liquid-crystal equipment which is liquid-crystal equipment given in either, and is 
characterized by for the electrical potential difference impressed to said liquid-crystal layer in case a 
reflective mold display is obtained using the light supplied from said 1st substrate side to differ from the 
electrical potential difference impressed to said liquid-crystal layer in case a transparency mold display 
is obtained using said lighting system to the same image among claim 1 thru/or claim 15. 
[Claim 17] It is electronic equipment equipped with liquid crystal equipment as the display. Said liquid 
crystal equipment It is liquid crystal equipment with which it came to have arranged the liquid crystal 
layer between the 1st substrate and the 2nd substrate, and said liquid crystal layer of said 2nd 
substrate equipped the opposite side with the lighting system. Electronic equipment characterized by 
equipping the field by the side of said liquid crystal layer of said 2nd substrate with two or more 
reflectors which carried out predetermined spacing partition ******, and the transparent electrode 
which is a field by the side of said liquid crystal layer of said 1st substrate, and was formed in the 
correspondence location of said reflector, and the adjacent correspondence location of the gap of said 
reflector. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to liquid crystal equipment, and relates to the electronic 
equipment using the structure of the liquid crystal equipment which can switch and display a reflective 
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mold 1 display and a transparency mold display especially, and this liquid crystal equipment. 
[0002] 

[Description of the Prior Art] Conventionally, since high-reflective-liquid-crystal equipment had small 
power consumption, it was used abundantly at the pocket device, the adjunctive display of equipment, 
etc., but since the check by looking of a display was enabled using outdoor daylight, there was a trouble 
that a display could not be read in a dark location. For this reason, although outdoor daylight is used like 
usual high-reflective-liquid-crystal equipment in a bright location, the liquid crystal equipment of the 
format which enabled the check by looking of a display according to the internal light source is proposed 
in the dark location. This is carrying out the configuration which carried out sequential arrangement of a 
polarizing plate, a transflective reflecting plate, and the back light to the external surface of a liquid 
crystal panel observation-side and the opposite side as indicated by JP, 57-049271 ,A etc. With this liquid 
crystal equipment, since a reflective mold display is performed using the light which took in outdoor 
daylight and was reflected with the transflective reflecting plate and a substrate dark in a perimeter 
intervenes in being bright in a perimeter, duplex projection, a blot of a display, etc. will occur. 
[0003] Moreover, also in a device which colorization of a liquid crystal display is required with 
development of a pocket device in recent years and OA equipment, and uses high-reflective-liquid- 
crystal equipment, colorization is required in many cases. However, by the approach which combined the 
liquid crystal equipment indicated by the above-mentioned official report and a color filter, since the 
transflective reflecting plate is arranged behind a liquid crystal panel, the thick transparence substrate 
of a liquid crystal panel intervenes between a liquid crystal layer, a color filter, and a transflective 
reflecting plate, duplex projection, a blot of a display, etc. occur with parallax, and there is a trouble that 
sufficient coloring cannot be obtained. In order to solve this problem, the reflective mold 
electrochromatic display equipment which arranges a reflecting plate so that a liquid crystal layer which 
is indicated by JP,9-258219,A etc. may be touched is proposed. However, this liquid crystal equipment 
cannot recognize a display, if a perimeter becomes dark. 

[0004] Then, this invention solves the above-mentioned trouble and the technical problem is in offering 
the transflective reflective mold electrochromatic display equipment which neither the duplex projection 
by parallax nor a blot of a display generates in the liquid crystal equipment which can switch a reflective 
mold display and a transparency mold display. Moreover, it is in offering the electronic equipment using 
this liquid crystal equipment. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the liquid crystal equipment indicated by the 
above-mentioned official report can drive transparence liquid crystal between a liquid crystal layer and a 
transflective reflecting plate. Moreover, a transparency mold display can be performed by things to do 
for close, such as disclination by the tilt domain. This opening is easily producible at the photograph 
process / development process / exfoliation process of having used the resist. Since it can carry out to 
coincidence when forming a reflector, this can be produced easily, without increasing the number of 
production processes. 

[0006] As for the magnitude of opening, it is desirable that it is [ 0.01 micrometer or more ] 20 
micrometers or less. By doing in this way, it is difficult, and that human being recognizes can suppress 
degradation of the display quality produced by having prepared opening, and it can realize a reflective 
mold display and a transparency mold display to coincidence. 

[0007] Moreover, as for opening, it is desirable to form by 30% or less of surface ratio 5% or more to a 
reflector. A transparency mold display is realizable with the light to which the fall of the brightness of a 
reflective mold display can be suppressed, and ** is introduced into a liquid crystal layer from opening of 
a reflector by doing in this way. 

[0008] Moreover, said opening is characterized by being formed by the rectangle pattern of the shape of 
Rhine in general parallel to the longitudinal direction of said reflector. 

[0009] According to this means, coincidence formation of the opening can be easily carried out at the 



time'of reflector formation. The design of the photo mask which is needed at this time also becomes 
easy. 

[0010] Moreover, when a ****** include angle is set to xi with the direction of orientation of the liquid 
crystal molecule of the abbreviation center position of a transparent electrode and said reflector, and 
the longitudinal direction of said rectangle pattern, it is characterized by being -60 degrees <= xi<=60 
degrees. 

[001 1] According to this means, it can be made to drive easily by the slanting electric field which 
produce the liquid crystal located on opening between the reflector which served as the electrode, and a 
transparent electrode. Moreover, the threshold electrical potential difference at the time of a liquid 
crystal drive can be lowered, and low-power-ization of liquid crystal equipment can be achieved. 
Furthermore, it becomes possible to abolish display defects, such as disclination by the tilt domain. - In 
range other than 60 degrees <= xi<=60 degree, since the direction of orientation of a liquid crystal 
molecule and the longitudinal direction of opening are intersecting perpendicularly mostly, a tilt domain 
will occur violently. Thereby, driver voltage will also go up. 

[0012] The effectiveness which the range of -30 degrees <= xi<=30 degrees mentioned above especially 
can be demonstrated to the maximum extent. 

[0013] Moreover, when the include angle of the direction of orientation of the liquid crystal molecule 
near [ said ] the reflector and the longitudinal direction of said rectangle pattern to make is set to delta, 
it is characterized by being -30 degrees <= delta<=30 degrees. 

[0014] According to this means, the liquid crystal of a liquid crystal layer can be easily driven by the 
slanting electric field produced between a reflector and a transparent electrode. Moreover, it becomes 
possible to abolish display defects, such as disclination by the tilt domain. By this, the threshold 
electrical potential difference at the time of a liquid crystal drive can be lowered, and low-power-ization 
of liquid crystal equipment can be achieved. - In range other than 30 degrees <= delta<=30 degree, the 
liquid crystal molecule in a substrate interface carries out a reverse tilt under the effect of slanting 
electric field, and a display defect arises. Furthermore, driver voltage will also become high and power 
consumption will go up. 

[0015] The effectiveness which the range of -10 degrees <= delta<=10 degrees mentioned above 
especially can be demonstrated to the maximum extent. 

[0016] The line breadth of said rectangle pattern and the gap width of face between said adjacent 
reflectors are in abbreviation etc. by carrying out, and are characterized by things. 
[0017] According to this means, opening can be easily formed at the time of reflector formation. The 
design of the photo mask which is needed at this time also becomes easy. 

[0018] Liquid crystal equipment characterized by having a color filter layer in said liquid crystal layer 
side of said 1st substrate. 

[0019] According to this means, reflective mold color display by outdoor daylight and transparency mold 
color display using a lighting system can be performed. As for a color filter layer, it is desirable to have 
25% or more of permeability to all the light of the 380nm or more wavelength range of 780nm or less. By 
doing in this way, bright reflective mold color display and transparency mold color display are realizable. 
[0020] It is a field by the side of said liquid crystal layer of said 1st substrate, is a field by the side of 
the location corresponding to the gap of said adjacent reflector, or the liquid crystal layer of said 2nd 
substrate, and is characterized by having the protection-from-light section in the gap location of said 
adjacent reflector. 

[0021] According to this means, when it indicates by the transparency mold, the optical leakage between 
the pixels which liquid crystal does not drive, or from between dots can be suppressed, and contrast can 
obtain a high transparency mold display. Moreover, also in a reflective mold display, since the 
unnecessary reflected light can be stopped between pixels and from between dots to a display, the 
display with high contrast can be obtained. 

[0022] Moreover, it is characterized by the time of un-driving being the display of a dark condition. 



* [0023] According to this means, since the liquid crystal at the time of un-driving is in a dark condition, 
when it indicates by the transparency mold, the optical leakage between the pixels which liquid crystal 
does not drive, or from between dots can be suppressed, and contrast can obtain a high transparency 
mold display. Moreover, also in a reflective mold display, since the unnecessary reflected light can be 
stopped between pixels and from between dots to a display, the display with high contrast can be 
obtained. 

[0024] With said liquid crystal layer of said 1st substrate, the 1st phase contrast plate is formed in the 
opposite side, and it is characterized [ substrate / said / of said 1st phase contrast plate / 1st ] by 
preparing the 1st polarizing plate in the opposite side. 

[0025] According to this means, while a good display control is made also in any of a reflective mold 
display and a transparency mold display, the effect of the color tones on coloring resulting from the 
wavelength dispersion of light etc. can be reduced. 

[0026] With said liquid crystal layer of said 2nd substrate, the 2nd phase contrast plate is formed in the 
opposite side, and it is characterized [ substrate / said / of said 2nd phase contrast plate / 2nd ] by 
preparing the 2nd polarizing plate in the opposite side. 

[0027] According to this means, while a good display control is made in a transparency mold display, the 
effect of the color tones on coloring resulting from the wavelength dispersion of light etc. can be 
reduced. 

[0028] Moreover, it is characterized by arranging a scattered plate to a side which is [ said liquid crystal 
being / of said 1 st substrate / a layer, and ] different. 

[0029] According to this means, the feeling of a mirror plane of a reflector can be shown as the diffusing 
surface (white side) with a scattered plate. Moreover, the display of a wide-field-of-view angle is 
attained by dispersion by the scattered plate. In addition, if the location of a scattered plate is a 
different side from the liquid crystal layer of the 1st substrate, especially even if it is located in which 
location, it will not be cared about. Considering the effect of the backscattering (it being dispersion by 
the side of incident light, when outdoor daylight carries out incidence) of a scattered plate, arranging 
between a polarizing plate and the 1st substrate is desirable. A backscattering is the scattered light 
which is unrelated to the display of liquid crystal equipment, and if this backscattering exists, it will 
reduce the contrast at the time of a reflective mold display. By making it arrange between a polarizing 
plate and the 1st substrate, the quantity of light of a back scattered light can be made into one half with 
a polarizing plate. 

[0030] Moreover, said reflector is characterized by having irregularity. 

[0031] According to this means, therefore the feeling of a mirror plane of a reflector can be lost 
unevenly, and it can be shown as the diffusing surface (white side). Moreover, the display of a wide- 
field-of-view angle is attained by dispersion by irregularity. The shape of this toothing can be formed by 
forming or damaging the glass substrate of a substrate itself by fluoric acid using photosensitive acrylic 
resin etc., on the substrate of a reflector. 

[0032] Moreover, the electrical potential difference impressed to said liquid crystal layer in case a 
reflective mold display is obtained using the light supplied from said 1st substrate side, and the electrical 
potential difference impressed to said liquid crystal layer in case a transparency mold display is obtained 
using said lighting system are characterized by differing to the same image. 

[0033] Since the reflective mold display by outdoor daylight and the transparency mold display using a 
lighting system can be made to drive by the always optimal driver voltage according to this means, the 
display of high quality can be obtained. This is because a reflective mold display differs in the electrical- 
potential-difference-reflection factor (permeability) property of a liquid crystal panel from a 
transparency mold display in many cases. 

[0034] Moreover, especially the thing for which the voltage level impressed to a liquid crystal panel in 
order to give a halftone indication of a white display and a black display is changed by a reflective mold 
display and transparency mold display is very useful. 
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[0035] The electronic equipment of this invention is electronic equipment equipped with liquid crystal 
equipment as the display. Moreover, said liquid crystal equipment It is liquid crystal equipment with 
which it came to have arranged the liquid crystal layer between the 1st substrate and the 2nd substrate, 
and said liquid crystal layer of said 2nd substrate equipped the opposite side with the lighting system. It 
is characterized by equipping the field by the side of said liquid crystal layer of said 2nd substrate with 
two or more reflectors which carried out predetermined spacing partition and the transparent 

electrode which is a field by the side of said liquid crystal layer of said 1st substrate, and was formed in 
the correspondence location of said reflector, and the adjacent correspondence location of the gap of 
said reflector. 

[0036] According to this means, there is no blot of the duplex projection and display by parallax, and the 
electronic equipment using transflective high-reflective-liquid-crystal equipment and transflective 
reflective mold electrochromatic display equipment which can switch and display a reflective mold 
display and a transparency mold display can be realized. Such electronic equipment can realize the high- 
definition display which is not related to surrounding outdoor daylight also in a location dark also in a 
bright location. 
[0037] 

[Means for Solving the Problem] The means which this invention provided in order to solve the above- 
mentioned technical problem is as follows. 

[0038] It is liquid crystal equipment with which it came to have arranged the liquid crystal layer between 
the 1st substrate and the 2nd substrate, and said liquid crystal layer of said 2nd substrate equipped the 
opposite side with the lighting system. It is characterized by equipping the field by the side of said liquid 
crystal layer of said 2nd substrate with two or more reflectors which carried out predetermined spacing 
partition ******, and the transparent electrode which is a field by the side of said liquid crystal layer of 
said 1st substrate, and was formed in the correspondence location of said reflector, and the adjacent 
correspondence location of the gap of said reflector. 

[0039] According to this means, since the reflector is arranged at the liquid crystal layer side of the 2nd 
substrate, the duplex projection of a display or the blot of a display which there is no gap between a 
liquid crystal layer and a reflector, therefore originate in parallax do not occur. Moreover, when outdoor 
daylight fully exists, a reflective mold display can be performed by taking in outdoor daylight and making 
it reflect with a reflector. When there is no enough outdoor daylight, the light which carried out outgoing 
radiation from the lighting system passes the 2nd substrate, and introduces into a liquid crystal layer 
from the gap between each reflector. And it becomes possible to abolish the liquid crystal of the gap 
part between each reflector, and the display defect of **** by the slanting electric field built between a 
reflector and a transparent electrode. By this, the threshold electrical potential difference at the time of 
a liquid crystal drive can be lowered, and low-power-ization of liquid crystal equipment can be achieved. 
- In range other than 60<=phi<=60 degree, since the direction of orientation of a liquid crystal molecule 
and the longitudinal direction of a reflector are intersecting perpendicularly mostly, a tilt domain will 
occur violently. 

[0040] The effectiveness which the range of -30 degrees <= phi<=30 degrees mentioned above 
especially can be demonstrated to the maximum extent. 

[0041] In addition, although it is the phenomenon same about a tilt domain as the phenomenon indicated 
by 254 pages for 142nd committee "a liquid crystal device handbook" (Nikkan Kogyo Shimbun) of Japan 
Society for the Promotion of Science, the tilt domain of this specification is a phenomenon which does 
not generate by the size of a pre tilt angle and is generated according to the impression direction of 
electric field. 

[0042] Moreover, when the include angle of the direction of orientation of the liquid crystal molecule 
near [ said ] the reflector and the longitudinal direction of said reflector to make is set to psi, it is 
characterized by being -30 degrees <= psi<=30 degrees. 

[0043] According to this means, the liquid crystal of a liquid crystal layer can be easily driven by the 



* slanting electric field produced between a reflector and a transparent electrode. Moreover, it becomes 
possible to abolish display defects, such as disclination by the tilt domain. By this, the threshold 
electrical potential difference at the time of a liquid crystal drive can be lowered, and low-power-ization 
of liquid crystal equipment can be achieved. - In range other than 30 degrees <= psi<=30 degree, the 
liquid crystal molecule in a substrate interface carries out a reverse tilt under the effect of slanting 
electric field, and a display defect arises. Furthermore, driver voltage will also become high and power 
consumption will go up. 

[0044] The effectiveness which the range of -10 degrees <= psi<=10 degrees mentioned above 

especially can be demonstrated to the maximum extent. 

[0045] Moreover, it is characterized by preparing opening in said reflector. 

[0046] According to this means, when outdoor daylight fully exists, a reflective mold display can be 
performed by taking in outdoor daylight and making it reflect with a reflector. From two or more minute 
openings which prepared in the reflector the light which carried out outgoing radiation from the lighting 
system, and penetrated the 2nd substrate when there was no enough outdoor daylight, **** drives the 
liquid crystal between pixels or between dots, and performs a transparency mold display in a liquid 
crystal layer. 

[0047] Usually, although the metal whose aluminum is a principal component is used for a reflector, if it 
is the metal which can be made to reflect the outdoor daylight of light fields, such as Cr and Ag, 
especially the ingredient will not be limited. 

[0048] And preferably, when the include angle of the direction of orientation of the liquid crystal 
molecule of the abbreviation center position of said transparent electrode and said reflector and the 
longitudinal direction of said reflector to make is set to phi, it is characterized by being -60 degrees <= 
phi<=60 degrees. 

[0049] According to this means, the transparency mold display which enabled the check by looking of a 
display by the light which ** and the back light of a liquid crystal layer were turned [ light ] on easily, 
and made the transflective reflecting plate penetrate by the slanting electric field produced between a 
reflector and a transparent electrode is performed. 

[0050] There are some which were indicated as another liquid crystal equipment by JP, 8-29241 3,A 
which raised the brightness of a reflective mold display. This liquid crystal equipment is carrying out the 
configuration which carried out sequential arrangement of a transflective reflecting plate, a polarizing 
plate, and the back light to the external surface of a liquid crystal panel observation-side and the 
opposite side. If a reflective mold display is performed using the light which took in outdoor daylight and 
was reflected with the transflective reflecting plate and a perimeter becomes dark in being bright in a 
perimeter, the transparency mold display which enabled the check by looking of a display by the light 
which the back light was turned [ light ] on and made the polarizing plate and the transflective reflecting 
plate penetrate will be performed. Since there is no polarizing plate between a liquid crystal panel and a 
transflective reflecting plate when it is made such a configuration, a reflective mold display brighter than 
the liquid crystal equipment mentioned above is obtained. 
[0051] 

[Embodiment of the Invention] Next, the operation gestalt which starts this invention with reference to 
an accompanying drawing is explained. 

[0052] (The 1st operation gestalt) Drawing 1 is outline drawing of longitudinal section showing the 
structure of the 1st operation gestalt of the liquid crystal equipment concerning this invention. Although 
this operation gestalt is fundamentally related with the liquid crystal display of a passive-matrix mold, it 
is possible to apply also to the equipment of a active-matrix mold, the equipment of other segmental 
dies, and other liquid crystal equipments by the same configuration. 

[0053] With this operation gestalt, the liquid crystal panel with which the closure of the liquid crystal 
layer 103 was carried out by the frame-like sealant 104 is formed between two transparence substrates 
101,102. The liquid crystal layer 103 consists of nematic liquid crystals with a predetermined twist angle. 
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A color filter 109 is formed on the inside of the upper transparence substrate 101, and the coloring layer 
of three colors of R (red), G (green), and B (blue) is arranged by this color filter 109 by the 
predetermined pattern. The transparent protective coat 1 10 is covered on the front face of a color filter, 
and the transparent electrode 1 1 1 of the shape of two or more stripe is formed of ITO etc. on the front 
face of this protective coat 1 10. The orientation film 1 12 is formed on the front face of a transparent 
electrode 111, and rubbing processing is performed in the predetermined direction. 
[0054] On the other hand, on the inside of the lower transparence substrate 102, the reflector 1 14 of 
the shape of a stripe formed for every coloring layer of the above-mentioned color filter 109 is formed. 
This reflector 1 14 is somewhat smaller than the transparent electrode 1 1 1 formed on the inside of the 
transparence substrate 101, as shown in drawing 1 . When it is equipment of the active-matrix mold 
equipped with the MIM component or the TFT component, a reflector 1 14 is formed in the shape of a 
rectangle, and is connected to wiring through an active component. This reflector 1 14 is formed of Cr, 
aluminum, etc., and that front face serves as a reflecting layer which reflects the light which carries out 
incidence from the transparence substrate 101 side. On the front face of a reflector 114, the same 
orientation film 1 13 as the above is formed. 

[0055] A polarizing plate 105 is arranged on the external surface of the upper transparence substrate 

101, and the phase contrast plate 106 is arranged between the polarizing plate 105 and the transparence 
substrate 101. Moreover, the phase contrast plate 108 is arranged behind the transparence substrate 

102, and the polarizing plate 107 is arranged behind this phase contrast plate 108 at the liquid crystal 
panel bottom. And the back light which has the fluorescence tubing 116 which emits the white light, and 
the light guide plate 1 15 equipped with the incidence end face which met this fluorescence tubing 1 16 is 
arranged at the polarizing plate 107 bottom. Light guide plates 1 15 are the transparent bodies, such as 
an acrylic resin plate with which the split face for dispersion was formed in the whole rear face, or the 
printing layer for dispersion was formed, and emit an almost uniform light from the top face of drawing in 
response to the light of the fluorescence tubing 1 16 which is the light source in an end face. As other 
back lights, LED (light emitting diode), EL (electroluminescence), etc. can be used. 

[0056] A reflective mold display is explained. The polarizing plate 105 in drawing 1 and the phase 
contrast plate 106 are penetrated, respectively, it is reflected by the reflector 1 14 after passing a color 
filter 109 and the liquid crystal layer 103, and outgoing radiation of the outdoor daylight is again carried 
out from a polarizing plate 105. At this time, bright state, a dark condition, and its middle brightness are 
controllable by the applied voltage to the liquid crystal layer 103. 

[0057] Next, a transparency mold display is explained. The light from a back light turns into 
predetermined polarization with a polarizing plate 107 and the phase contrast plate 108, and is 
introduced into the liquid crystal layer 103 from the part in which the reflector 1 14 is not formed. Here, 
the liquid crystal layer 103 drives the light introduced into the liquid crystal layer 103 by the slanting 
electric field by the reflector 1 14 and transparent electrode 1 1 1 with which magnitude differs, 
consequently predetermined polarization is modulated. And the phase contrast plate 106 is penetrated 
after passing a color filter 109. At this time, the condition of penetrating a polarizing plate 105 (bright 
state), the condition to absorb (dark condition), and its middle condition (brightness) are controllable 
according to the applied voltage to the liquid crystal layer 103. 

[0058] According to the configuration of this example which was mentioned above, the electrochromatic 
display equipment which can switch and display a reflective mold display and a transparency mold 
display without duplex projection or a blot of a display was realizable. 

[0059] With this operation gestalt, the liquid crystal layer of the part in which the reflector 1 14 of under- 
surface [ than the transparent electrode 1 1 1 of top transparence substrate 101 inside ] transparence 
substrate 102 inside is formed in in a small area, and the reflector 1 14 is not formed using the slanting 
electric field produced between two electrodes was driven. Thus, other arrangement configurations of a 
transparent electrode and a reflector which produce slanting electric field are explained using drawing 2 , 
drawing 3 , and the outline top view of drawing 4 . Drawing 2 is a transverse-plane schematic diagram 
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when applying this invention to MIM active-matrix-liquid-crystal equipment. The scanning line 202 is 
formed on a bottom substrate inside, and the MIM component 203 and the reflector 204 are further 
formed corresponding to each dot. The data line which becomes a top substrate inside from a 
transparent electrode 201 is formed, and this transparent electrode 201 has an area larger than a 
reflector 204, and it is formed also in the opposite field in which the reflector 204 is not formed. Slanting 
electric field arise into the part 205 (edge part of a reflector 204) in which the reflector 204 is not 
formed of the potential difference of a reflector 204 and a transparent electrode 201. By this slanting 
electric field, about 204-reflector liquid crystal is made to drive, and a transparency mold display is 
enabled. Drawing 3 is a transverse-plane schematic diagram when applying this invention to simple 
matrix liquid crystal equipment. On the bottom substrate inside, the data electrode 302 which consists 
of a reflector is formed. The scanning line 301 which becomes a top electrode inside from a transparent 
electrode is formed in the shape of a two or more stripe. The field 303 in drawing 3 shows the field in 
which the transparent electrode (scanning line) 301 was formed to the top substrate without forming the 
reflector (data line) 302 in the bottom substrate. In this field 303, if the potential difference arises in a 
reflector (data line) 302 and a transparent electrode (scanning line) 301, slanting electric field occur, by 
this slanting electric field, the liquid crystal of a field 303 will be made to drive and a transparency mold 
display will be enabled. Drawing 4 is a transverse-plane schematic diagram when applying this invention 
to TFT active-matrix-liquid-crystal equipment. On a bottom substrate inside, the gate line 403 and a 
signal line 402 are formed, and the TFT component 404 and the reflector 405 are further formed 
corresponding to each dot. The common electrode 401 which becomes a top substrate inside from a 
transparent electrode is formed, and this transparent electrode (common electrode) 401 has an area 
larger than a reflector 405, and it is formed also in the opposite field in which the reflector 405 is not 
formed. Slanting electric field arise into the part 406 (edge part of a reflector 405) in which the reflector 
405 is not formed of the potential difference of a reflector 405 and a transparent electrode (common 
electrode) 401. By this slanting electric field, about 405-reflector liquid crystal is made to drive, and a 
transparency mold display is enabled. 

[0060] (The 2nd operation gestalt) In the same liquid crystal equipment as the 1st operation gestalt, it 
observed in the direction of orientation of the liquid crystal molecule of the center section of the liquid 
crystal layer pinched between two transparence substrates. Drawing 5 is outline drawing of longitudinal 
section for explaining the direction of orientation of the liquid crystal of a substrate period center 
section. Liquid crystal 503 is carrying out predetermined twist orientation between two substrates 501 
and 502. At this time, the direction of a molecule major axis of the liquid crystal molecule 504 located in 
general in a substrate period center section is defined as the direction 505 of orientation. 
[0061] Drawing 2 is the transverse-plane schematic diagram of ** MIM active-matrix-liquid-crystal 
equipment. The scanning line 202 is formed on a bottom substrate inside, and the MIM component 203 
and the reflector 204 are further formed corresponding to each dot. The data line which becomes a top 
substrate inside from a transparent electrode 201 is formed, and this transparent electrode 201 has an 
area larger than a reflector 204, and it is formed also in the opposite field in which the reflector 204 is 
not formed. Slanting electric field arise into the part 205 (edge part of a reflector 204) in which the 
reflector 204 is not formed of the potential difference of a reflector 204 and a transparent electrode 201. 
By this slanting electric field, about 204-reflector liquid crystal is made to drive, and a transparency 
mold display is enabled. Here, the include angle which the longitudinal direction (the direction of y in 
drawing 2 ) of a reflector 204 and the direction 206 of orientation of the liquid crystal molecule of the 
substrate period center section mentioned above make as shown in drawing 2 is defined as phi. - In 90 
degree<=phi<-60 degree and 60 degrees < phi<=90 degrees, the display defect (disclination) by the 
reverse tilt domain occurs, and a bright and high definition transparency mold display cannot be obtained. 
As this cause, since the direction of orientation of the liquid crystal molecule of a substrate period 
center section and the longitudinal direction of a reflector intersect perpendicularly mostly, it is for a tilt 
domain to appear. Moreover, in this range, since a display defect occurs, the threshold electrical 



-10- 



potential difference at the time of a liquid crystal drive will go up. - In 60 degrees <= phi<=60 degrees, it 
was able to become possible to abolish display defects, such as disclination by the reverse tilt domain, 
and the bright and high definition transparency mold display was able to be obtained. Furthermore, since 
it was hard to generate a display defect, the threshold electrical potential difference at the time of a 
liquid crystal drive could be lowered, and low-power-ization of liquid crystal equipment was able to be 
achieved. 

[0062] Drawing 3 is the transverse-plane schematic diagram of simple matrix liquid crystal equipment. 
On the bottom substrate inside, the data electrode 302 which consists of a reflector is formed. The 
scanning line 301 which becomes a top electrode inside from a transparent electrode is formed in the 
shape of a two or more stripe. The field 303 in drawing 3 shows the field in which the transparent 
electrode (scanning line) 301 was formed to the top substrate without forming the reflector (data line) 
302 in the bottom substrate. In this field 303, if the potential difference arises in a reflector (data line) 
302 and a transparent electrode (scanning line) 301, slanting electric field occur, by this slanting electric 
field, the liquid crystal of a field 303 will be made to drive and a transparency mold display will be 
enabled. Here, the include angle which the longitudinal direction (the direction of y in drawing 3 ) of a 
reflector 302 and the direction 304 of orientation of the liquid crystal molecule of the substrate period 
center section mentioned above make as shown in drawing 3 is defined as phi. - In 90 degree<=phi<-60 
degree and 60 degrees < phi<=90 degrees, the display defect (disclination) by the reverse tilt domain 
occurs, and a bright and high definition transparency mold display cannot be obtained. As this cause, 
since the direction of orientation of the liquid crystal molecule of a substrate period center section and 
the longitudinal direction of a reflector intersect perpendicularly mostly, it is for a tilt domain to appear. 
Moreover, in this range, since a display defect occurs, the threshold electrical potential difference at the 
time of a liquid crystal drive will go up. - In 60 degrees <= phi<=60 degrees, it was able to become 
possible to abolish display defects, such as disclination by the reverse tilt domain, and the bright and 
high definition transparency mold display was able to be obtained. Furthermore, since it was hard to 
generate a display defect, the threshold electrical potential difference at the time of a liquid crystal 
drive could be lowered, and low-power-ization of liquid crystal equipment was able to be achieved. 
[0063] Drawing 4 is the transverse-plane schematic diagram of TFT active-matrix-liquid-crystal 
equipment. On a bottom substrate inside, the gate line 403 and a signal line 402 are formed, and the TFT 
component 404 and the reflector 405 are further formed corresponding to each dot. The common 
electrode 401 which becomes a top substrate inside from a transparent electrode is formed, and this 
transparent electrode (common electrode) 401 has an area larger than a reflector 405, and it is formed 
also in the opposite field in which the reflector 405 is not formed. Slanting electric field arise into the 
part 406 (edge part of a reflector 405) in which the reflector 405 is not formed of the potential 
difference of a reflector 405 and a transparent electrode (common electrode) 401. By this slanting 
electric field, about 405-reflector liquid crystal is made to drive, and a transparency mold display is 
enabled. Here, the include angle which the longitudinal direction (the direction of y in drawing 4 ) of a 
reflector 405 and the direction 407 of orientation of the liquid crystal molecule of the substrate period 
center section mentioned above make as shown in drawing 4 is defined as phi. - In 90 degree<=phi<-60 
degree and 60 degrees < phi<=90 degrees, the display defect (disclination) by the reverse tilt domain 
occurs, and a bright and high definition transparency mold display cannot be obtained. As this cause, 
since the direction of orientation of the liquid crystal molecule of a substrate period center section and 
the longitudinal direction of a reflector intersect perpendicularly mostly, it is for a tilt domain to appear. 
Moreover, in this range, since a display defect occurs, the threshold electrical potential difference at the 
time of a liquid crystal drive will go up. - In 60 degrees <= phi<=60 degrees, it was able to become 
possible to abolish display defects, such as disclination by the reverse tilt domain, and the bright and 
high definition transparency mold display was able to be obtained. Furthermore, since it was hard to 
generate a display defect, the threshold electrical potential difference at the time of a liquid crystal 
drive could be lowered, and low-power-ization of liquid crystal equipment was able to be achieved. 
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[0064] The effectiveness of this invention stated with the 2nd operation gestalt can ensure 
effectiveness further by specifying the about 502 substrate [ in drawing 5 ] direction 506 of liquid 
crystal molecular orientation. When the include angle of the direction 207 of liquid crystal molecular 
orientation near the bottom substrate (MIM substrate) and the longitudinal direction of a reflector 204 in 
drawing 2 to make is defined as psi, specifically, -30 degrees <= psi<=30 degrees are the desirable range. 
As this reason, it is because the liquid crystal molecule in a substrate interface carries out a reverse tilt 
under the effect of slanting electric field and a display defect arises in range other than -30 degrees <= 
psi<=30 degree. Similarly, it enabled the directions 305 and 408 of liquid crystal molecular orientation 
near [ in drawing 3 and drawing 4 ] the bottom substrate to abolish the longitudinal direction of 
reflectors 302 and 405, and display defects, such as disclination according [ the include angle psi to 
make ] to a tilt domain the time not more than more than -30 degree30 degree. By this, the threshold 
electrical potential difference at the time of a liquid crystal drive could be lowered, and low-power- 
ization of liquid crystal equipment was able to be achieved. 

[0065] (The 3rd operation gestalt) With the 1st operation gestalt and the 2nd operation gestalt, using the 
slanting electric field produced in the edge parts of the reflector on a bottom substrate inside, and the 
transparent electrode on a top substrate inside, liquid crystal was made to drive and the transparency 
mold display was performed. With this operation gestalt, detailed opening is prepared in a reflector and 
the case where a transparency mold display is performed is explained. 

[0066] Drawing 6 is the transverse-plane schematic diagram of the simple matrix liquid crystal 
equipment which applied invention according to claim 5. On the bottom substrate inside, the data 
electrode 602 which consists of a reflector is formed. The scanning line 601 which becomes a top 
electrode inside from a transparent electrode is formed in the shape of a two or more stripe. 603 in 
drawing 6 is opening by which the reflector (data line) 302 is not formed in the bottom substrate. In this 
opening 603, if the potential difference arises in a reflector (data line) 602 and a transparent electrode 
(scanning line) 601, slanting electric field occur, by this slanting electric field, the liquid crystal of 
opening 603 will be made to drive and a transparency mold display will be enabled. 
[0067] Although the operation gestalt shown in drawing 6 is related with simple matrix liquid crystal 
equipment, it does not matter especially even if it is MIM active matrix liquid crystal equipment and TFT 
active matrix liquid crystal equipment. 

[0068] Moreover, the configuration of opening does not need to be a circular thing as shown in drawing 
6 . For example, the openings 703 and 803 of the shape of a rectangle as shown in drawing 7 or drawing 
8 , and the openings 903 and 1003 of a pattern as shown in drawing 9 or drawing 10 are sufficient. If it is 
made for the opening 803 formed in the Rhine-like rectangle pattern like drawing 8 to become in general 
parallel to the longitudinal direction of a reflector 802, the design of the photo mask which is needed in 
order to form this opening 803 will become easy. 

[0069] (The 4th operation gestalt) In the same liquid crystal equipment as the 1st operation gestalt, it 
observed in the direction of orientation of the liquid crystal molecule of the center section of the liquid 
crystal layer pinched between two transparence substrates. Drawing 5 is outline drawing of longitudinal 
section for explaining the direction of orientation of the liquid crystal of a substrate period center 
section. Liquid crystal 503 is carrying out predetermined twist orientation between two substrates 501 
and 502. At this time, the direction of a molecule major axis of the liquid crystal molecule 504 located in 
general in a substrate period center section is defined as the direction 505 of orientation. 
[0070] Drawing 8 is the transverse-plane schematic diagram of simple matrix liquid crystal equipment. 
On the bottom substrate inside, the data electrode 802 which consists of a reflector is formed. The 
scanning line 801 which becomes a top electrode inside from a transparent electrode is formed in the 
shape of a two or more stripe. As for the reflector 802, the opening 803 of a Rhine-like rectangle 
pattern is formed. If the potential difference arises in a reflector (data line) 802 and a transparent 
electrode (scanning line) 801, slanting electric field occur, and by this slanting electric field, the liquid 
crystal on this opening 803 will make the liquid crystal on opening 803 drive, and will enable a 
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transparency mold display. Here, the include angle which the longitudinal direction (the direction of y in 
drawing 8 ) of the opening 803 of a reflector 802 and the direction 804 of orientation of the liquid crystal 
molecule of the substrate period center section mentioned above make as shown in drawing 8 is defined 
as xi. - In 90 degree<=xi<-60 degree and 60 degrees < xi<=90 degrees, the display defect (disclination) 
by the reverse tilt domain occurs, and a bright and high definition transparency mold display cannot be 
obtained. As this cause, since the direction of orientation of the liquid crystal molecule of a substrate 
period center section and the longitudinal direction of a reflector intersect perpendicularly mostly, it is 
for a tilt domain to appear. Moreover, in these range, since a display defect occurs, the threshold 
electrical potential difference at the time of a liquid crystal drive will go up. - In 60 degrees <= xi<=60 
degrees, it was able to become possible to abolish display defects, such as disclination by the reverse 
tilt domain, and the bright and high definition transparency mold display was able to be obtained. 
Furthermore, since it was hard to generate a display defect, the threshold electrical potential difference 
at the time of a liquid crystal drive could be lowered, and low-power-ization of liquid crystal equipment 
was able to be achieved. 

[0071] Moreover, also in the reflector 902 which formed the opening 903 of a Rhine-like rectangle 
pattern as shown in drawing 9 , when the include angle which the longitudinal direction 904 of opening of 
a reflector 902 and the direction 905 of orientation of the liquid crystal molecule of the substrate period 
center section mentioned above make similarly was defined as xi, xi-60-degree or more include angle of 
60 degrees or less was the desirable range. 

[0072] When forming a reflector rather than setting up specially, as for the process which prepares a 
Rhine-like rectangle pattern (opening), forming in coincidence is desirable. What is necessary is just to 
also put the pattern of opening into the photo mask which forms a reflector. Drawing 12 is the enlarged 
drawing of the substrate in which the reflector 1201 was formed. 1202 is opening and 1203 is a field 
between dots in which the reflector 1201 is not formed. When width of face of the field 1203 between 
dots was set to L1 and line breadth of a Rhine-like rectangle pattern was set to L2, L1=L2, then design 
precision of a photo mask did not need to be raised in general, and the design was able to be made easy. 
Moreover, there is no cost rise by preparing opening. 

[0073] The effectiveness of this invention stated with the 4th operation gestalt can ensure 
effectiveness further by specifying the about 502 substrate [ in drawing 5 ] direction 506 of liquid 
crystal molecular orientation. When the include angle of the direction 704 of liquid crystal molecular 
orientation near the bottom substrate and the longitudinal direction (the x directions of [ in drawing 7 ]) 
of the opening 703 of a reflector 702 in drawing 7 to make is defined as delta, specifically, -30 degrees 
<= delta<=30 degrees are the desirable range. As this reason, it is because the liquid crystal molecule in 
a substrate interface carries out a reverse tilt under the effect of slanting electric field and a display 
defect arises in range other than -30 degrees <= delta<=30 degree. By limiting delta to the include angle 
of -30 degrees or more 30 degrees or less, the threshold electrical potential difference at the time of a 
liquid crystal drive could be lowered, and low-power-ization of liquid crystal equipment was able to be 
achieved. 

[0074] (The 5th operation gestalt) Drawing 1 1 is outline drawing of longitudinal section showing the 
structure of the 5th operation gestalt of the liquid crystal equipment concerning this invention. Although 
this operation gestalt is fundamentally related with the liquid crystal display of a passive-matrix mold, it 
is possible to apply also to the equipment of a active-matrix mold, the equipment of other segmental 
dies, and other liquid crystal equipments by the same configuration. 

[0075] With this operation gestalt, the liquid crystal panel with which the closure of the liquid crystal 
layer 1 103 was carried out by the frame-like sealant 1 104 is formed between two transparence 
substrates 1 101 and 1 102. The liquid crystal layer 1 103 consists of nematic liquid crystals with a 
predetermined twist angle. A color filter 1 109 is formed on the inside of the upper transparence 
substrate 1 101, and the coloring layer of three colors of R (red), G (green), and B (blue) is arranged by 
this color filter 1 109 by the predetermined pattern, and the protection-from-light layer 1 1 1 7 is arranged 
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so that the field in which the reflector 1114 formed on the bottom substrate 1 102 between each 
coloring layer is not formed may be covered. Furthermore, the transparent protective coat 1110 is 
covered on the front face of a color filter, and the transparent electrode 1111 of the shape of two or 
more stripe is formed of ITO etc. on the front face of this protective coat 1110. The orientation film 
1 1 12 is formed on the front face of a transparent electrode 1111, and rubbing processing is performed in 
the predetermined direction. 

[0076] On the other hand, on the inside of the lower transparence substrate 1 102 t the reflector 1 1 14 of 
the shape of a stripe formed for every coloring layer of the above-mentioned color filter 1 109 is formed. 
Rhine-like opening is prepared as this reflector 1 1 14 is shown in drawing 8 . When it is equipment of the 
active-matrix mold equipped with the MIM component or the TFT component, a reflector 1114 is formed 
in the shape of a rectangle, and is connected to wiring through an active component. This reflector 1114 
is formed of Cr, aluminum, etc., and that front face serves as a reflecting layer which reflects the light 
which carries out incidence from the transparence substrate 1101 side. The orientation film 1113 is 
formed on the front face of a reflector 1114. 

[0077] A polarizing plate 1 105 is arranged on the external surface of the upper transparence substrate 
1 101, and the phase contrast plate 1 106 is arranged between the polarizing plate 1 105 and the 
transparence substrate 1101. Moreover, the phase contrast plate 1108 is arranged behind the 
transparence substrate 1 102, and the polarizing plate 1 107 is arranged behind this phase contrast plate 
1 108 at the liquid crystal panel bottom. And the back light which has the fluorescence tubing 1116 which 
emits the white light, and the light guide plate 1115 equipped with the incidence end face which met this 
fluorescence tubing 1116 is arranged at the polarizing plate 1 107 bottom. Light guide plates 1115 are the 
transparent bodies, such as an acrylic resin plate with which the split face for dispersion was formed in 
the whole rear face, or the printing layer for dispersion was formed, and emit an almost uniform light 
from the top face of drawing in response to the light of the fluorescence tubing 1116 which is the light 
source in an end face. As other back lights, LED (light emitting diode), EL (electroluminescence), etc. 
can be used. 

[0078] A reflective mold display is explained. The polarizing plate 1105 in drawing 1 1 R> 1 and the phase 
contrast plate 1 106 are penetrated, respectively, it is reflected by the reflector 1114 after passing a 
color filter 1 109 and the liquid crystal layer 1 103, and outgoing radiation of the outdoor daylight is again 
carried out from a polarizing plate 1 105. At this time, bright state, a dark condition, and its middle 
brightness are controllable by the applied voltage to the liquid crystal layer 1 103. 
[0079] Next, a transparency mold display is explained. With a polarizing plate 1 107 and the phase 
contrast plate 1 108, the light from a back light turns into predetermined polarization, and is introduced 
into the liquid crystal layer 1 103 from opening of a reflector 1114. Here, the liquid crystal layer 1 103 
drives the light introduced into the liquid crystal layer 1 103 by the slanting electric field by the reflector 
1114 and the transparent electrode 1111, consequently it is modulated. And the phase contrast plate 
1 106 is penetrated after passing a color filter 1 109. At this time, the condition of penetrating a polarizing 
plate 1 105 (bright state), the condition to absorb (dark condition), and its middle condition (brightness) 
are controllable according to the applied voltage to the liquid crystal layer 1103. 

[0080] According to the configuration of this example which was mentioned above, the electrochromatic 
display equipment which can switch and display a reflective mold display and a transparency mold 
display without duplex projection or a blot of a display was realizable. 

[0081] With this operation gestalt, since the protection-frorrHight layer 1117 was formed so that the 
field where the reflector 1 1 14 on the bottom substrate 1 102 is not formed in top transparence substrate 
1 101 inside might be covered, when it indicated by the transparency mold, the optical leakage between 
the pixels which liquid crystal does not drive, or from between dots could be suppressed, and contrast 
was able to obtain the high transparency mold display. Moreover, also in the reflective mold display, 
since the unnecessary reflected light was stopped between pixels and from between dots to the display, 
the display with high contrast was able to be obtained. At this time, the protection-frorrHight layer 1117 
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put Cr layer, and formed it by photosensitive black resin. 

[0082] (The 6th operation gestalt) Drawing 14 is outline drawing of longitudinal section showing the 
structure of the 6th operation gestalt of the liquid crystal equipment concerning this invention. Although 
this operation gestalt is fundamentally related with the liquid crystal display of a passive-matrix mold, it 
is possible to apply also to the equipment of a active-matrix mold, the equipment of other segmental 
dies, and other liquid crystal equipments by the same configuration. 

[0083] With this operation gestalt, the liquid crystal panel with which the closure of the liquid crystal 
layer 1403 was carried out by the frame-like sealant 1404 is formed between two transparence 
substrates 1401 and 1402. The liquid crystal layer 1403 consists of nematic liquid crystals negative in a 
dielectric anisotropy. On the inside of the upper transparence substrate 1401, the transparent electrode 
141 1 of two or more shape of the color filter layer 1409, a protective coat 1410, and a stripe is formed, 
the orientation film 1412 to which orientation of the liquid crystal is carried out perpendicularly is formed 
on the front face of a transparent electrode 141 1, and rubbing processing is performed in the 
predetermined direction. By this rubbing processing, the liquid crystal molecule has the pre tilt angle of 
about 85 degrees in the direction of rubbing. 

[0084] On the other hand, on the inside of the lower transparence substrate 1402, the reflector 1414 
and the perpendicular orientation film 1413 which prepared opening are formed. In addition, rubbing 
processing is not performed to this perpendicular orientation film 1413. 

[0085] A polarizing plate 1405 is arranged on the external surface of the upper transparence substrate 
1401, and the phase contrast plate (quarter-wave length plate) 1406 and the scattered plate 1417 are 
arranged between the polarizing plate 1405 and the transparence substrate 1401. Moreover, the phase 
contrast plate (quarter-wave length plate) 1408 is arranged behind the transparence substrate 1402, and 
the polarizing plate 1407 is arranged behind this phase contrast plate (quarter-wave length plate) 1408 
at the liquid crystal panel bottom. And behind the polarizing plate 1407, the back light which has the 
fluorescence tubing 1416 which emits the white light, and the light guide plate 1415 equipped with the 
incidence end face which met this fluorescence tubing 1416 is arranged. Light guide plates 1415 are the 
transparent bodies, such as an acrylic resin plate with which the split face for dispersion was formed in 
the whole rear face, or the printing layer for dispersion was formed, and emit an almost uniform light 
from the top face of drawing in response to the light of the fluorescence tubing 1416 which is the light 
source in an end face. As other back lights, LED (light emitting diode), EL (electroluminescence), etc. 
can be used. 

[0086] The transparency shafts P1 and P2 of the above-mentioned polarizing plate 1405 and a polarizing 
plate 1407 are set up in this direction, as shown in drawing 17 , and the direction of the lagging axes C1 
and C2 of the phase contrast plates (quarter-wave length plate) 1406 and 1408 is set up in the direction 
rotated clockwise theta= 45 degrees to the transparency shafts P1 and P2 of these polarizing plates. 
Furthermore, the direction R1 of rubbing processing of the orientation film 1412 on the inside of the 
transparence substrate 1401 is also given in the direction of the lagging axes C1 and C2 of the phase 
contrast plates (quarter-wave length plate) 1406 and 1408, and the direction in agreement. This 
direction R1 of rubbing specifies the direction where the liquid crystal molecule major axis at the time of 
electric-field impression of the liquid crystal layer 1403 falls. The negative pneumatic liquid crystal was 
used for the liquid crystal layer 1403. Drawing 13 shows the driver voltage property of the reflection 
factor R in the reflective mold display by this operation gestalt, and the driver voltage property of the 
permeability T in a transparency mold display. The display condition at the time of no electric-field 
impressing is dark (black). When this liquid crystal panel is used, it becomes unnecessary to form a 
protection-from-light layer between pixels or between dots. 

[0087] A reflective mold display is explained. The polarizing plate 1405 in drawing 14 R> 4 and the phase 
contrast plate 1406 are penetrated, respectively, it is reflected by the reflector 1414 after passing the 
liquid crystal layer 1403, and outgoing radiation of the outdoor daylight is again carried out from a 
polarizing plate 1405. At this time, bright state, a dark condition, and its middle brightness are controlled 
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" by applied voltage to the liquid crystal layer 1403. 

[0088] Next a transparency mold display is explained. With a polarizing plate 1407 and the phase 
contrast plate 1408, the light from a back light turns into the predetermined circular polarization of light, 
is introduced into the liquid crystal layer 1403 from opening of a reflector 1414, and penetrates the 
phase contrast plate 1406 after passing the liquid crystal layer 1403. At this time, the condition of 
having penetrated from the polarizing plate 1405 (bright state), the condition absorbed (dark condition), 
and its middle brightness are controllable according to the applied voltage to the liquid crystal layer 
1403. 

[0089] According to the configuration of this example which was mentioned above, the electrochromatic 
display equipment which can switch and display a reflective mold display and a transparency mold 
display without duplex projection or a blot of a display was realizable. 

[0090] Since the scattered plate 1417 had been arranged to the field of a liquid crystal panel top, 
outgoing radiation of the reflected light reflected by the aluminum reflector 1414 could be carried out to 
the wide angle, and the liquid crystal equipment of a wide-field-of-view angle has been realized. 
[0091] (The 7th operation gestalt) Drawing 15 is outline drawing of longitudinal section showing the 
structure of the 7th operation gestalt of the liquid crystal equipment concerning this invention. Although 
this operation gestalt is fundamentally related with the liquid crystal display of a passive-matrix mold, it 
is possible to apply also to the equipment of a active-matrix mold, the equipment of other segmental 
dies, and other liquid crystal equipments by the same configuration. 

[0092] With this operation gestalt, the liquid crystal panel with which the closure of the liquid crystal 
layer 1503 was carried out by the frame-like sealant 1504 is formed between two transparence 
substrates 1501 and 1502. The liquid crystal layer 1503 consists of nematic liquid crystals negative in a 
dielectric anisotropy. On the inside of the upper transparence substrate 1501, the transparent electrode 
151 1 of two or more shape of the color filter layer 1509, a protective coat 1510, and a stripe is formed, 
the orientation film 1512 to which orientation of the liquid crystal is carried out perpendicularly is formed 
on the front face of a transparent electrode 1511, and rubbing processing is performed in the 
predetermined direction. By this rubbing processing, the liquid crystal molecule has the pre tilt angle of 
about 85 degrees in the direction of rubbing. 

[0093] On the other hand, on the inside of the lower transparence substrate 1502, the reflector 1514 
which gave the irregularity of about 0.8 micrometers of quantity lowness with photosensitive acrylic 
resin is formed. Opening of the shape of Rhine like drawing 8 is prepared in the reflector 1514. 
Furthermore, the orientation film 1513 is formed on the front face. In addition, rubbing processing is not 
performed to this orientation film 1513. 

[0094] A polarizing plate 1505 is arranged on the external surface of the upper transparence substrate 
1501, and the phase contrast plate (quarter-wave length plate) 1506 is arranged between the polarizing 
plate 1505 and the transparence substrate 1501. Moreover, the phase contrast plate (quarter-wave 
length plate) 1508 is arranged behind the transparence substrate 1502, and the polarizing plate 1507 is 
arranged behind this phase contrast plate (quarter-wave length plate) 1508 at the liquid crystal panel 
bottom. And behind the polarizing plate 1507, the back light which has the fluorescence tubing 1516 
which emits the white light, and the light guide plate 1515 equipped with the incidence end face which 
met this fluorescence tubing 1516 is arranged. Light guide plates 1515 are the transparent bodies, such 
as an acrylic resin plate with which the split face for dispersion was formed in the whole rear face, or 
the printing layer for dispersion was formed, and emit an almost uniform light from the top face of 
drawing in response to the light of the fluorescence tubing 1516 which is the light source in an end face. 
As other back lights, LED (light emitting diode), EL (electroluminescence), etc. can be used. 
[0095] The transparency shafts P1 and P2 of the above-mentioned polarizing plate 1505 and a polarizing 
plate 1507 are set up in this direction, as shown in drawing 17 , and the direction of the lagging axes C1 
and C2 of the phase contrast plates (quarter-wave length plate) 1506 and 1508 is set up in the direction 
rotated clockwise theta= 45 degrees to the transparency shafts P1 and P2 of these polarizing plates. 
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Furthermore, the direction R1 of rubbing processing of the orientation film 1512 on the inside of the 
transparence substrate 1501 is also given in the direction of the lagging axes C1 and C2 of the phase 
contrast plates (quarter-wave length plate) 1506 and 1508, and the direction in agreement. This 
direction R1 of rubbing specifies the direction where the liquid crystal molecule major axis at the time of 
electric-field impression of the liquid crystal layer 1503 falls. The negative pneumatic liquid crystal was 
used for the liquid crystal layer 1503. Drawing 13 shows the driver voltage property 1301 of the 
reflection factor R in the reflective mold display by this operation gestalt, and the driver voltage 
property 1302 of the permeability T in a transparency mold display. The display condition at the time of 
no electric-field impressing is dark (black). When this liquid crystal panel is used, it becomes 
unnecessary to form a protection-fronrHight layer between dots. 

[0096] A reflective mold display is explained. The polarizing plate 1505 in drawing 15 R> 5 and the phase 
contrast plate 1506 are penetrated, respectively, it is reflected by the reflector 1514 after passing the 
liquid crystal layer 1503, and outgoing radiation of the outdoor daylight is again carried out from a 
polarizing plate 1505. At this time, bright state, a dark condition, and its middle brightness are controlled 
by applied voltage to the liquid crystal layer 1503. 

[0097] Next, a transparency mold display is explained. With a polarizing plate 1507 and the phase 
contrast plate 1508, the light from a back light turns into the predetermined circular polarization of light, 
is introduced into the liquid crystal layer 1503 from opening of a reflector 1514, and penetrates the 
phase contrast plate 1506 after passing the liquid crystal layer 1503 and a color filter 1509. At this time, 
the condition of penetrating a polarizing plate 1505 (bright state), an absorption (dark condition) 
condition, and its middle brightness are controllable according to the applied voltage to the liquid crystal 
layer 1503. 

[0098] According to the configuration of this example which was mentioned above, the electrochromatic 
display equipment which can switch and display a reflective mold display and a transparency mold 
display without duplex projection or a blot of a display was realizable. 

[0099] As shown in drawing 13 , the driver voltage property 1301 of the reflection factor R in a 
reflective mold display differs from the driver voltage property 1302 of the permeability T in a 
transparency mold display in many cases. Then, the liquid crystal panel drive circuit which can change 
the liquid crystal driver voltage in a reflective mold display and the liquid crystal driver voltage in a 
transparency mold display with lighting of a back light was used. By doing in this way, since the 
reflective mold display by outdoor daylight and the transparency mold display using a lighting system 
were made to drive by the always optimal driver voltage, the display of high quality was able to be 
obtained. 

[0100] Since the reflector 1514 which gave irregularity reflected the reflected light in the wide angle, it 
has realized the liquid crystal equipment of a wide-field-of-view angle. 

[0101] Finally, the coloring layer of the color filter used for each above-mentioned operation gestalt is 
described. In each operation gestalt, once incident light penetrates one coloring layer of the color filters, 
a liquid crystal layer is passed and it is reflected by the reflector, and when performing a reflective mold 
display, after penetrating a coloring layer again, it is emitted. Therefore, with the liquid crystal equipment 
of the usual transparency mold, since two-times passage of the color filter will be carried out in things, 
with the usual color filter, a display becomes dark and contrast falls. So, with each operation gestalt, it 
light-color-izes and forms so that the minimum permeability in the visible region of each coloring layer 
of a color filter (R, G, B) may become 25 - 50%. Light color-ization of a coloring layer is made by making 
thickness of a coloring layer thin or making low concentration of the pigment mixed in a coloring layer, or 
a color. By this, when performing a reflective mold display, it can constitute so that brightness of a 
display may not be reduced. 

[0102] In performing a transparency mold display, in order that only 1 may carry out the time 
transparency of the color filter, light color-ization of a display is brought about, but since the light of a 
back light is interrupted with a reflector with this operation gestalt in many cases, light-color-izing of 
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this color filter is convenient rather, when securing the brightness of a display. 
[0103] (The 8th operation gestalt) The liquid crystal equipment shown in the above-mentioned 1st 
operation gestalt thru/or the above-mentioned 8th operation gestalt is suitable for it being used under 
various environments and using as a display of the pocket device for which a low power is moreover 
needed. Three examples of the electronic equipment of this invention are shown in drawing 16 . 
[0104] Drawing 16 (a) is a cellular phone and a display is prepared in the front upper part section of a 
body. A cellular phone is used in all environments regardless of the inside-of-a-house outdoors. 
Although used by especially the automatic in the car one in many cases, in the car [ of Nighttime ] is 
very dark. Therefore, the display used for a cellular phone has desirable transflective high-reflective- 
liquid-crystal equipment to which the reflective mold display with low power consumption is made as for 
the transparency mold display which used the fill-in flash for Maine if needed. If the liquid crystal 
equipment of a publication is used for the above-mentioned 1st operation gestalt thru/or the above- 
mentioned 8th operation gestalt as a display of a cellular phone, the transparency mold display of a 
reflective mold display will also be brighter than before, and a gestalt telephone with a high contrast 
ratio will be obtained. 

[0105] Drawing 16 (b) is a watch and a display is prepared in the center of a body. The important 
viewpoint in a watch application is a high-class feeling. If the liquid crystal of a publication is used for 
the 1st operation gestalt thru/or the 8th operation gestalt of this invention as a display of a watch, 
since there is little property change by the wavelength of light, coloring is also small as well as contrast 
being brightly high. Therefore, as compared with the conventional watch, the color display which occurs 
a high-class feeling very is obtained. 

[0106] Drawing 16 (c) is a portable information device, a display is prepared in the body bottom and the 
input section is prepared in the bottom. Moreover, a touch key may be prepared in the front face of a 
display. Since the usual touch key has much surface reflection, a display is hard to look at it. Therefore, 
also although it was conventionally called the pocket mold, transparency mold liquid crystal equipment 
was used as a display in many cases. However, for transparency mold liquid crystal equipment, in order 
to always use a back light, power consumption is large, and a battery life is short ********. Also in this 
case, if the liquid crystal equipment of the above-mentioned 1st operation gestalt thru/or the 8th 
operation gestalt is used as a display of a portable information device, a portable information device 
bright a display and skillful in it can be obtained also with a reflective mold, a transflective reflective 
mold, or a transparency mold. 
[0107] 

[Effect of the Invention] While being able to display in liquid crystal equipments which are not generated, 
such as duplex projection of a display and a blot, by taking in outdoor daylight as reflective mold color 
display, and making it reflect with a reflector according to this invention when outdoor daylight fully 
exists as explained above, when there is no enough outdoor daylight, it can constitute so that a back 
light may be turned on and a liquid crystal display can be checked by looking. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

-18- 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is outline drawing of longitudinal section showing the structure of the 1st operation gestalt 
of the liquid crystal equipment concerning this invention. 

[Drawing 2] It is a transverse-plane schematic diagram when applying this invention to MIM active- 
matrix-liquid-crystal equipment. 

[Drawing 3] It is a transverse-plane schematic diagram when applying this invention to simple matrix 
liquid crystal equipment. 

[Drawing 4] It is a transverse-plane schematic diagram when applying this invention to TFT active- 
matrix-liquid-crystal equipment. 

[Drawing 5] It is outline drawing of longitudinal section for explaining the direction of orientation of the 
liquid crystal of a substrate period center section. 

[Drawing 6] It is the transverse-plane schematic diagram of the simple matrix liquid crystal equipment 
which applied invention according to claim 5. 

[Drawing 7] It is drawing showing the operation gestalt which prepared opening in the reflector. 
[Drawing 8] It is drawing showing the operation gestalt which prepared opening in the reflector. 
[Drawing 9] It is drawing showing the operation gestalt which prepared opening in the reflector. 
[Drawing 10] It is drawing showing the operation gestalt which prepared opening in the reflector. 
[Drawing 1 1] It is outline drawing of longitudinal section showing the structure of the 5th operation 
gestalt of the liquid crystal equipment concerning this invention. 

[Drawing 12] It is drawing showing the operation gestalt which prepared opening in the reflector. 
[Drawing 1 3] It is drawing showing the driver voltage-reflection factor / permeability property of the 
liquid crystal equipment concerning this invention. 

[Drawing 14] It is outline drawing of longitudinal section showing the structure of the 6th operation 
gestalt of the liquid crystal equipment concerning this invention. 

[Drawing 15] It is outline drawing of longitudinal section showing the structure of the 7th operation 
gestalt of the liquid crystal equipment concerning this invention. 

[Drawing 1 6] It is the schematic diagram of the electronic equipment carrying the liquid crystal 
equipment concerning this invention. 

[Drawing 17] It is the explanatory view showing the relation of the direction of rubbing of a polarizing 
plate, a phase contrast plate, and a liquid crystal panel. 
[Description of Notations] 

101, 102, 501, 502, 1101, 1102, 1401, 1402, 1501, 1502 Transparence substrate 

103, 1103, 1403, 1503 Liquid crystal layer 

104, 1104, 1404, 1504 Sealant 

105, 107, 1105, 1107, 1405, 1407. 1505, 1507 Polarizing plate 

106, 108, 1106, 1108, 1406, 1408, 1506, 1508 Phase contrast plate 

109, 1109, 1409, 1509 Color filter 

110, 1110, 1410, 1510 Protective coat 

111, 1111, 1411, 1511 Transparent electrode 

112, 113, 1112, 1113, 1412, 1413, 1512, 1513 Orientation film 
114 Reflector 

1 1 5, 1 1 1 5, 1 41 5, 1 51 5 Light guide plate 

116, 1116, 1416, 1516 Fluorescence tubing 

201, 301, 401, 601, 701, 801, 901, 1001 Transparent electrode of a top substrate inside 

202 Scanning Line 

203 MIM Component 
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' 204; 302, 405 Reflector of a bottom substrate inside 

205, 303, 406 Part by which the transparent electrode is formed in the top substrate, and the reflector 
is not formed in the bottom substrate 

206, 304, 407, 804, 905 The direction of orientation of the liquid crystal molecule of a vertical substrate 
period center section 

207, 305, 408 The direction of orientation of the liquid crystal molecule near the bottom substrate 

402 Data Line 

403 Gate Line 

404 TFT Component 

503 Liquid Crystal Molecule 

504 Liquid Crystal Molecule of Vertical Substrate Period Center Section 

505 The Direction of Orientation of Liquid Crystal Molecule of Vertical Substrate Period Center Section 

506 704 The direction of orientation of the liquid crystal molecule near the bottom substrate 

602, 702, 802, 902, 1002 Reflector which has opening of a bottom substrate inside 

603, 703, 803, 903, 1003, 1202 Opening 

904 Longitudinal Direction of Opening Formed in Reflector 
1114, 1201, 1414 Reflector with opening 
1117 Protection-from-Light Layer 
1 203 Field between Dots 

1301 Driver Voltage Property of Reflection Factor R in Reflective Mold Display 

1302 Driver Voltage Property of Permeability T in Transparency Mold Display 
1417 Scattered Plate 

1514 Reflector with Irregularity and Opening 
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WO««*ra*fcttKv MW©»ii&BI&LTjSiiB* 

[0047] ant, rwbskka 1 
jtsns *>©•?«& 

[0 0 4 8] fLTjfSKIl ttB391*B£BBK 
£ ©B§ 4>£>ttB©KB #?©BA2rift) «t BBS* 
MOft^rtltOtt-rAflEt^tUfct*, -6 0° 

[0 0 4 9] ^©^I&Kintf, RttttB^SBIiBBB 

iz±vzm#>mmz&-DT, &s>\zmg,m<oz£/*yi? 

**«BnJBib&8iflB**£fT5. 
[0 0 5 0] giJflDBSfifiibTtt. SW^a*»0J4 
S*lfl±S-a:fc»IIT8-2 9 2 4 1 3 9&BICEB3 

nfc %>©*«»*. c©BAgBt*. «ay?*;Ko«!9f« 

fcKJttBWrtBK^BiiKtMK. A'7?7^h 
[0 0 5 1] 

[B9i©£M5©»ffi] *K. «ttHffi£#BUT*BB 
fcB-**B»BK::3«r»TKBT*. 

[0052] as 1 mmmm) m 1 tt*Bw;:«sBft 

gfi©Sit 1 £ffi»£©ffiie&^?A£ffitfiSB-?&«. 
r ©SS«jB«ttS*ttKiM« v h u * x§y©?£a^g 

■7hU^7.S!©gB^i©-fey;*>KS©gg, -^©ffi 

[0 0 5 3] £©^*S#BT?tt. 2fe©aBJ*1SlO 
1 , 10 2 ©BlrBUl 10 3 ifiWMMDis—frtt 1 0 4 

tc <t t> Titifc s n/t* ft^^ *;p**»jsk snri^. j^a 

110 3(1 Bf^©U/-f X hftSr^fO^V^-y^jg^T 
ft£3nTb>«. ±«©8M*«1 0 l<D^S±tCti* 

7-7-cMi0 9*sMsn, c<d^7-7^;u^i 

0 9(Ifi. R (B) » G (^) , B (») £>3 6©#fe 

a®±(c«aBj/«tffiS)«i 1 otfttfiantfco, c© 

ftBRi 1 0©«B±lc^Sc<D7: h^-f y^©a^*ffi 
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1 1 \ TOttZiZ&QJ&J&ZnX^Z. STOll 
1 l©*ffi±lrttSlSlfltl 1 2^Sn. 

[0 0 5 4] ~7j, T«©SWiS* 1 0 2 ©fiffi-ktC 

Xh7-f^ffl5«tll 1 4^M^nxi^. £© 
KttttI 11411 HI 1 fC^f <fc 3 tc, 1 0 1 

?Xl!©e@T&-5«£K:«, SltlSl 14teJE«M* 

■5. £©£l*fiffil 1 4 teC r-^A 1 fti£KJ:0»rta 
ft, ^©SSStea^SSl 0 1 ©flffl^AitTSftftS 
WtSR»Itft5TH4. KMmmi 14©gB±iC 

[0055] ±m<Dmw&fa i o i ©^ffi±tcii7 l e« i 

0 5 **EB$ft, mytm i o 5 tawxs i o i tow 

OTiCH SWStii 1 0 2 ©*«Kffifflg« 10 8*5 
EB£ft> £©ticffiflSi 0 8 l 0 7*t 

ElSftTHi. fit, ffltttR.l 0 7©T{9Jlcte, a 
6ft*frt-**#*l 1 6i, £©SttMTl 1 6fCfto 

h*E«£ftT(^3. iH3tSl 1 5te»ffi£#tc«[Slffl 

1 i 6©3t$iSffltcTSteT. B©±B5j&*e>at#%— & 

tLTtt. LED (»3t^-f*-K) tEL (Il/i' h 

[0056] swaanwti^tiTKfit* *. mb@i 
fc*tt*«M£« io5, fattmm 106 s-€-*n?ftaja 

L, *7-7>fM10 9, ttAJI 1 0 3 S 
W«@l 1 4tJ:oTS»Sn. m*fitt«l 0 5*6 
£©£#> i&ikm l 0 3^©EPftimEEI;:<fc 

■3TW«*inffttfiB, Rtf-*©+w©w*a&iHflrrs 

[0 0 5 7] «IB**l:^l>Tllflt5. /t* 

0 h*6©ttttflMfc«l 0 7&tfftffletSl 0 8t 
J:"9TJJrft©«3etttt), SWtil 1 4rt«»j*SftT 

o 3Ki»ASft*. Cut. & 

Ull 0 3K*gA£ftfcftte, **£**ftfc*5»*fli 

1 1 4£jfBJ«@i l l £K«fc*#ft*ffT«ftJIl 0 

3*»«»an, £©*£», 0f£oax«qensn«. * 

ft* 6, *7-7^^10 9SIM, (4+BMtglO 
6ftai®-f-5„ £©£:#, ffiAM 1 0 3^©EPJD«EEt 
JfcDT, filftlfc 1 0 5 fta$ <9Mfctt) "r*«*t»iR 

[0 0 5 8] ±»bfc*3«i:*j«S«©«l«lCJ:fttf. 



(6) 

=»*9***©Ki;*©&^Kif§!a*£B»Sa* 

t v m Z-xm*? s n i ©t# 5 * 5 - ^assa* 

[0 0 5 9] #Hi£^,T*te. ±ffi!l39J£& lOlftl 
®2^ig 1 1 lit) t>T<B'JS0ja& 10 2 rtffi©S*t 
ttffil 1 4ft/jN$H®«TPj£U ffi*«Wfc£C*tt 
fet#Sffl^TS»til 1 4jWM63ftTl»&H«# 
©ifcilJf ftiMSLfc. ;i©<fc5K, US* 

*aw««tss**a©tt©e««ricSr. 02, 03, 

10 04©«llllS¥®0ftffl^TiftWr-£>. E2teM I M72 
f-<77h U ^A«SSS»C*|SWftjiffl LfztZCDiE 
®«I§BIT»*. Tffl'JS1Sl*I®±tCte^fi^2 0 2#JB 
J«£ft, $ 6IC#Ky HClfcfJ&LTM I M*^F2 0 3, 

sitiS2 0 4^M^ntw. ±fl*s«i*gffifc:tta 

WmM2 0 l*S&*x-:?*!W§aS3ft. -©aBJ3* 
1201 teS«*ffi 2 0 4 «fc V) *>®8W**:€r < . Sltf 
«2 0 4#»jS$ftTt»&^#fl«*fc*>»j£SftTl> 
So g*ft!2 0 4^2iti2 0 l©*{4g(C<tDS 
Wfi2 0 4«$nt^St«2 0 5 (Slfll 
20 2 0 4«X7v9^) 5. ^©#4fe« 

*fC«toTK9*«*2 0 4ifi«©ttBftffi»3l*. 8j® 

rtB±ic«Ki«Mt«*e»fc*x-*'««3 o 2*<»rit$ 

ftT^-5. ±«J«rtBKtea9i*li*6fcS:&iEi»3 
0 l*sffiS*7h7^ ^K(C»jsfiSftT^«. 0 3*© 
Ii3 0 3«. T«S«fcS*t*« (x— 3 0 2 

*»»j*sftT«r»35ct>r, ±m&mzmww.m {^&m 

3 0 1*«$n&ll«6*Lm. C0Mi3O3 
30 Tte. 3 0 2 ta^ttl (£3t 

H) 30 lClWtUSi, *W>*W*«»±U £ 
©^»m#lC«fcoTM«3 0 3©«SftKtt$-B-, Sj§ 
§y^^SBffglC-r-5. 14ttTFT7?f^-7MJ^ 
7 l {^ligB(C*^BJ^3iffltfet#©iEffl«tlBSST'^ 
*. T«a«rtffi±Kl4y- h^4 0 3. «^i»4 0 2 
**»fi£Sft, $ 6K#Ky H:»*l/TTFTj{ ; F4 0 
4, gili4 0 5*«$tlll^. ±fitt«l*lffilC 

w*a*» e. & * *®*a 4oi««»^n. c ©a 

««« 4 0 1 IJS»tffi4 0 5 <t 0 fcffiM 

io #A#<, Rtt««4 0 5A*»riE$ftTJr^^»|pIiB* 
Kfc»rt*ftTt>*. SWH4 0 5 tiifi 

mm.) 4 o i©m{4S»c«fcos»«ffi4 o sufim&zti 

mi«4 0 6 (SWti4 0 5Ol7i'»») I' 
#4*«^**^U-5o C©#4J6tt#tC t toTK»mffi4 0 

[0060] m2mmmm) mi<Dmmmmtmm<D 
«tftg«K*5HT. 2tt©awa«mc»E**3ftfc«a 

«©«t'*»©*a» : f©El6l^caBUfc. B5teS 
so iit$>5. 2«t©M5 0L 5 0 2^(1^^5 0 3 
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5 0 5 ffem-?z>. 

[0 0 6 1] 0 2teteM I M7^f^ zf-? h VZZWtik 

0 2t)Wi&2ft, ^iC&F-y FtC^jSLTM I M*^ 

2 0 3. S*t«ffi2 0 4*t#j££nTfr>«. -httSSrt 

Ol??lffi 2 0 1 ttSltll 2 04iO *>ffi«*«*# 

<, R*r«ffi2 o 4i)Wf&znT^t£^zifammzbw 

^SnTli*. SlttI2 0 4iITOI2 0 1fflifi 
MIC J: D£*f«i2 0 4j&^j££tlT^&(^g|5#2 0 5 
(KW1I2 0 4ffllyy^) C 5. 

£©*W>«IM=J:oTK*t«K2 0 4ifi&C0?£.fi£88»i 
igj&^jj^nJBglCTS. 0 2 4>fC*-r 

«fc 3 KEIt*B 2 0 4©fi^*fp] (B2«f<0yj£f|Sj) £ 
±i£bfc*M^4 ] 5fe^©^ 1 f B 5H L ©gEft*fa2 0 6 

ft-rfta?£<*> tjtarr*. -9 o° =s<i><-6 0° <t6 

0° <<t>^9 0° OlitlJ, 'JA*-7.5 L ^;Vh FpW 

*lS]tK»«*OS**lSl**Ht£itS!UTUS-5©T, 

J±^±^oTL^5„ -6 0° ^<t>£60° ffllSIT 

3 >fc£©a*fc(fe£&<?-£i:a*T>rill<!:fcO, 0J-5< 
KR&*<5fi£ L tc < hot. a£iliMoB#© L * 

[0 0 6 2] 03 tti&jffiv h U * *S»cJifi1I©iEffi« 

3 0 i^r** f 
anrvi*. ia3^roffi^3 0 3«, T&mmzfcmn 

Kswts (^*») 3 0 l^snfcit^LT 

tr»*. I«i«3 0 3Tli Kttftfli Ox-**) 3 0 
2 tSifi (StffiR) 3 0 1 K«£gtft£i;*£. A 
C©#«>«»fc:J:oT»l*3 0 3©& 
ii afflS**£pJ«l;:-r-5. CCT, H3 

+ fc*t\k'3K:K»«tt3 0 2©fi*:fclR] (®34>©y 

04 tjtirr a. - 90° ^<*><-6 

0° £6 0° <(J>^90° ©IBHTtt, 'jn-7f-fJl' 
F F*-f >tC<k-5»^Rg (f^i"JVy3» j&» 



(7) 

A? 

fl>itEiU*btlS^. -6 0° ^^60° CD 

[0 0 6 3] @4ttTFT7^T-f^VhiJ^XtSg 

0 3, fit»4 0 2A«»^n, SSfcfth'y Ft*** 
LTTFT*f4 0 4, £S*Sffi 4 0 5 rfMf&Z tlT^ 

±®m&fiimzi*mmnmfr*>ti.z>#imnm4 o 1 
ifif&j&tsn, zomwrnm mmnm) 4 0 1 bewi 

5 tmmmm wmmm 4 0 1 ©*&mkj:dkw« 

20 l4 0 5*«»«SnTl^»»»4 0 6 (IM1I4 0 

jsspj&jc-r*. iit. 04 4 j (c^T«t5icjs;«'m® 

4O50ft#*(6] (EH+Wy^ft) £_Li£ L,fc««W 
^^©^^©SEl^l^H 0 7 £7&W^«£<i><fc 
-90° =s<i><-60° £60° <*^90 
0 ©fBBT«, 'j;t-^f>f H^OtiSSiS* 

30 ITU, a«W*;fe«®«li#^©Efl;£fl£fi*Mt« 
©fi^|6j3&*K«a52bTbS5©T. 5^;i/F F*-f 
>j&«Ktt*fc»T»*. C©ttHTtt*^*:RS** 

-6 0° ^^60' ©t6BTte, UA'-Xr-Y 
;l/h F*-f MCfc-S^-fX^'J^-va >fci:©g^ 

(^©T\ **»»(*© U*^fMtflE£Ttf -5 d t^T 
«SS«©fi»»«*fl:*«tt*»nfc. 

40 [0 0 6 4] m2©*i6^gTj£^T#fc#2gl»©20ll 
tt, H5K*Jt«3£S5 0 2iff»©«cS» : fBlR]3EriRl5 

T**. AflcBCtt, H2fcfitt4T«3S« (M I MS 

«> ififtoatft^^iEiAi*^ 207 tKMnm 204© 

fi#*|6lt©&-rftK*Vi««Ufct#, -3 0° ^ 

?^30' *«a$i/^«n?*4. ^©sstbTti. 

-3 0° ^^3 0" WfflilTfl S^^BICUlt 
so (j-STHSSifitSCttft^Elfi]*^ 3 0 5. 40 8*? 
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Ett»H3 0 2, 4 0 5Ofi¥*|S)t/it^IW. - 
3 0° a±3 0" 6HT©£*x-f;H* K*-f >K<fc5x 
W X 2 "J * - > a > fc E <D%mXm £ fc < ? Z. t tftim 

Ttf * Z. £#T#, »ilK1I©«iB»*afl:«:tt*>* H 

[0 0 6 5] ($ 3 nmmrn) % i (DmmmmRzs^ 2 

[0 0 6 6] H6tt»*3B5E«©5BWSafflUfc#« 

S±Cllg|«I*^S;4f-f M 6 0 2tfM$n 

1 ^RfcMant^S. 0 6 +©6 

0 311 T<Btt«(CS*fmffi 3 0 2*5M 

SnWtt^BO»T»<5. C»BBPgR6 0 3Tfi, £ 

*t«c 602 tmmmm (***&) 6 o 1 

[0067] 06 tz^rt mmmmitmm^- vvzxwm 

[0 0 6 8] £&, HPa$©JBmtt, EI6lC*Ufe«fc-5 
fcRJB©*>©T?&<£:*>«kH. 07^8Cf 
TJ:3fcJE»#©Hna&7 0 3. 8 0 3. 09^010 
\Z.7fi?&5t£rt9 — >©BlPg&9 0 3. 1 0 0 3m 

nfcMQ«8 0 3ftKlttM8 0 2©fi^#|6]<i:«fc¥ 
fffcft*J:3tT'5t. £©PP«8 0 3£KttSfc«> 
K&Ri&47* hv*£r©Rfb&*g©k:tt*. 

[0 0 6 9] (%4&mwm) mi ©$&»»»£ h«© 

«W1 J *«0«ii©Kl6l*iai*BlWr*fc«>©«IS«Wr 
ffiHT?**. 2 ft©S1£ 5 0 1, 5 0 2 MCttg 503 

M5 0 5 -5. 

[0070] BsttWMRhu^zsmMMajEHft 
8 o i t>m&*x h ^-f -imzMtfL 

SftTUi. SWiI8 0 2lt 5f>#5Efl2/^-> 
©WPSP8 0 3^tt^nTU-5. ^(DMPgB8 0 3± 
©*Stt, (x-^HD 8 0 2 tS^ftffi (it 



(8) 

fitt) 8 0 1i;tfti*S4i;si:. U 
i©^*«#lCj:oTP^P^8 0 3±©fta&BM£ 
tf. jiiaS!**S"I11Et:-r*. net. BS+tc^rti 

5 iZKMmffi 8 0 2 ©H) □» 8 0 3 ©ft^fr (0 8 + 

m 8 o 4 tjMfcf ak« € t3e«r*. - 9 o ° ^ i< 

-60° £6 0° <|S90° ©«HT?«. 'JA'-Xf 
w;uh K^-f >fc«tS^XR5 (5V 7>£"J*-->3 

K»B#©L€rutt«EE7!>t±*t^TLi^. -6 0° ^| 
^6 0° ©tgfflTtt, ■J/\*-*5V;i'h F*-f >\Z£Z> 

fc. *jj*fcB6a*Sfi£W:<V>©-e, ftSeibB 

©L*ir>«*EE£Ttf*££:a*T#. i£Hge©<£i8» 
20 **ft*«ttA»nfc. 

[0071] 0 9{c^-rj;5^7-f >^mw^ 

->©lOB59 0 3 £g£ttfc£l*mffi9 0 2 Cfcl^T 
t>, H«fcl, S»*S9 0 2©fff PgB©ft^ft9 0 4 
t±S6bfc»«Mf ^ffiCttft^OS^I^lS 05i 
^«£tM€|tf«Lfett- 6 0° J£JU 

6 0° etT**»*bt»(efflT»ofc. 

[0 0 7 2] 7-f>tt©ffi^^-> (^PgB) fclStt 
*Igtt. #8UICt§:jrrS©T*te&<, £«mH£^f£ 

so {Kn7* b^X^I;:^P2B©A°^--><&AnT:fc<<£ 

sic-rntfft^. 01 2«5itiii 20 

Ififfl^iTSS. 1 2 0 2«HS?P3BT;fcD, 120 
3IJSIfill 2 0 UW»*SnTl»4»H» MHHB*- 
M8HHW1 2 0 3©«SL 1 £U y^(> 

*JE»A^->0««SL2 tL/fci*, «faLl=L 
2 ttntf. 7* h^**©»tt«fl^ffi».&&Ba«fc 

[0 0 7 3 ] * 4 ©fdttJBffi-CJfi^T 

40 a, 0 5 \z&rtz>&m 502 ifififwfta^eiiij^iS) 5 
0 6*«£t5iiT?. ■zzizmmzmmz-rzz.ttf 

T**. A^WfCfS, 0 7tCi5lt^)TffliJ*ffi3fi^©^ B 3 B 
^E|6]*|6]7 0 4 iSW«S7 0 2©MPgB7 0 3© 

fi^*ffi] (H7«t»©x^iaj) t©*-rft**« 

-30° ^5^30° **a*Ll»«HT*S. 
iOliiUTd -3 0° ^6^3 0° £J[^©(fiHT 

6^-30° ^±30° &,y\Z^-r^Zt\Z^r>X. 
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[0074] (ms^mmm) mi i \t*fem\z&z>m 
asn©$ 5 mmmm<Dmm^^tm^mwimmx-$) 

^ ^7 h U ? ^SOil^ftCty^ > ■€■ 

[0 0 7 5] £ ©fS*»»Ttt, 2 ft©ig?SS1£ 1 1 0 
1 , 110 2 OffllZifeikm 110 3 **##©->— JU*J 1 
1 0 4C«J:t>Tif±$nfc«tft/ , «*;UA«»J«3tnTti 
*. 10 311 fS©^Xhft$}|^7f 

y?«lTi«KSnTU4. ±ffl!l©203X«l 10 1© 
|*Iffl±»C«*7-7>c;U3' 1 1 0 9*«MSn. d©;*J 
7-7^fM 110 9 C«, R (/*) , G , B 

(#) ©3fe©*eg*^^/i^— >TSB5ij$nxi> 
t, ^-n^*n©»fes©r B iic«Tfflij*isi 1 o 2±iz& 

^^nfcKWfll 1 1 4A«MSnTHSV>fi*SB 
t»»TJ:5i:13l6Il 1 1 7jWE5(SnTlr»S. SS 

{c, .*5-7^;i/^©*jB±Kttawfe«iiKi 1 1 o 
j&«*«sn-cisD, c©MIi l l 0©*ffi±£»» 

oxhM^RoaiBtii 1 1 linTo&fcto 
»«8snTt»*. mmmmi 1 1 i©*®±tc«gH^i» 
1 1 1 2#t*j&£n. fl»r)£*iRiic7t>^ffia*<jfisn 

[0 0 7 6] — T«©SBJS« 1102 ©ftS-hlC 

\t, iM-hv-yj )i5> i i o 9©*fe««irjgj5£$n 

fcT. h7<7 P 4*C©SWtt@l 1 H^M^ntl^. 

uCDSWIi H4B, 0 8 cr^TJc^fc^-r >*£© 
HP»WRW&nTV»*. MIMJR^TFTJTP&H 

Wmffil 1 1 4tt£»#K:®J*3n. 797-4 

i &ifi:j;o»*sn. -toaffittawss 1 i o 

E»S<$1 1 1 4©Sffl±tCteg2|6]®ll 1 1 

ns. 

[0 0 7 7] ±«©S9JS« 1101 onffi±t«3t« 
1 1 0 5*<K«3*l. 1 0 5£39J£&1 1 0 

i tomizummfai 1 o 6*<e«snTi»*. s&, 

ifil i0 8*5El^n, :©ftffii«i i0 8o*i 

icd7feisi i o 7a*e*anTns. tux. ff%«i 

l 0 7©T«i:H 6fe3fc£38-r*iH£flFi H6i, 
£©»3fc*l 1 1 6lc*BofcAMffiS£<iA;t3$ft«l 
1 1 5it<rt5rty^5-f hrtUEHSnTH*. *>t 

siii 5«»ffi^#:ic«affl©a®*^fiS$n. $t> 
««a« ©sj»]»**»j* a nfc 7 * u ;irWJi£tt g © j§ 

9H*T*9. 3fcST***3£flf 1 1 1 6 ©ttfcSBBifclT 
^©«SOA7^7'f htUTIi. LED (58 



(9) 

/<? 

[0 0 7 8] R»l!**lC"3V»T»Wr*. flOfcttBl 
1 Kfctt*ffl3fc« 110 5. {ifflSS 1106 s-tn-? 

ftj§>au *7-7>f 1109, &H11 1103$ 

SWtil 1 1 4K«fcoTEatSn, Stfffltt 
$1 1 0 5 7J>£JiiW£tt-5. d©t€. 110 3 

^©a«n«ffiK«toTiHtt!Btittt», Rtf-e©*iHj© 
10 [0079] -a\z. mmmm^iz'D^xmm-r^o 

9 51 h*»603tf4*3C«l 1 0 7RIHMMMS1 1 0 
8 K<koTj3r£©«3fci&0, RWtil 1 14©B8P 

Bfrzwi&m i it)3ic«Aan?)„ cct\ i^ii 

1 0 3 Ki*A$ftfc3te«:, SW«ffi 1114 t^BJ«® 
1111 iKJ:**to>«J*T}|Jtfi» 1 1 0 3:WB»a 

n. con*, uism. -tn*»e», % 7— 7 4)19 
1109 east*, totalis 1106 ssa-rs. ^© 
tfr. ttAm i o 3^<DWiummzfBCT, myemi 
i o 5$^ii (wvtm) r*««t!»iR («ftt«) 

20 «». &tf-t©'*W©tMB S««t5:iiJ« 

[0080] ±mvrz&?te*nmm<Dmmz&n\*, 

[0 0 8 1 ] #^J£^<iT«. ±<HiJj§9«ffi HOlfl 
ffifcTIHWU 1 0 2±©SWtH 1 1 4**JgritSn 
T«r»feli««*fitiH|-r«fc-5Kjfi3ttlil 1 1 7£^j£L- 

> h 9 X b **iS<^7K£ff -5 31 i #T?£ fc. £ © £ tr . 
iS^Jf 1117BC rl&SfbfcO, i*tt^5y^ 

[0082] ens 6 nmmm) m 1 4 

^„ ^©^S£^ffittS*Wtcm»EvhU^X^©^ B B B « 
40 jjSiSBfcWrsfc©"?****. ra*©*fi!ifc:«t0 7i/T- 
H'7'Vh»J//7 > ^©gB^ffi©-fe^^>hSi©gfi. * 

[0083] zKommmmx-te. 2WMIS140 

1 , 1 4 0 2 ©WfC^SS 1 4 0 3 jWMKOv"- ;M* 1 

4 0 4icioTitih3n^ B i^^;u*^^anTtJ 

«. SSraS 1 4 0 3 tt, »«»^tt*«ft©*T^5/i;iS 
ATttJtSdnTlr»«. ±{giJ©SWS« 14 0 1 ©(*|®± 
(Ctt. *7-7^JP^gl 4 0 9. GSmi 410, 1 

s:©t. h 5-f 7 c vt<Dmwmm 1411 wisstiTu 
50 t. mwn&i 4 1 i©«B±ic{ifKB%?rssicsai^a 
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■frSEfflKl 4 1 2tfMf£Zn. rf\'fc-)5fa\Zy\i>tf9& 
[0 0 8 4] T<M©3193a« 1 4 0 2 ©|*|E±{;: 

«, r^pgi5&isttfcs»m® i 4i4, sssaftigii a 

1 3 7Wgj5££ftT^S. ^©^EEfol^l 4 13 

[oo85] ±m<Dmw&& 1401 (Dft&±.\zmyt& 
1 4 o s^iss^n, mxm i 4 o 5 t^s* i 4 0 
1 tvrmz&mmfa (i/4&g«o 1 4 0 6, «a* 

1 4 1 7*5Eg$tlT^-g)o ^/^^©TflH;: 

«, mwmfai 4 0 2cD#«»cftfflais d/4?^ft 

«) 1 4 0 8#i3B£tU £©{4*BM« (l/4j$ft 
«) 1 4 0 8 ©iiH£tr{I^« 1 4 0 7 ^SBB^tlT^ 
-So -tit- dft^l 4 0 7©f£#i;:te, 
S&ftWl 4 1 6 £. CfflMf 1416raofcAlf 
«ffl<&ffiAfe^tSl 4 1 5 i^tnAy i7 7-f h^* 
*^t«l 4 1 5«»S^tC«afflW 

4 1 6fflft£3gffi(;:T§ttT\ H©±ffi7J>£>f5«£|-& 

tUTtt. LED (*3ty-f*-K) ^EL (XU? h 

[0 0 8 6] ±BE<H>fc« 1 4 0 5 1 4 0 7©i 

ifittPl, P2«H1 7 tc^Ti;^tc|Bl*(p]tciS^$n 

Ti59, £ne»«3fc*©aiflllBP 1 , P2(C*fLT, 
fflSS (l/4«fi*E) 1 4 0 6, 1 4 0 8OffliC 
1, C2©#ffltt0 = 4 5§^ffWfafc:lIlteLfc#l*jK: 
WLfe-ZtlT^Z. S^K, SKSffi 1 4 0 1 ©|*|®_h© 
ErnlKl 4 1 2»7bf>yjaao*r&IR 1 fc^fc, ft*B 
M (l/4$fiffi) 1 4 0 6, 1 4 0 8<DJIffiWC 
1, C 2©*|6]4:— a-TS^tfllCifcSftT^*. ^©7 
t*>^*[6]R 1 tt, j&SJl 1 4 0 3 ©«^EPJnB#tC43tt 

•sftft^fittoeins^riftsajfe-r*. s&uji i 4 0 

3 tCte. ftC^Vf^ y£i£JIr£ffl^fc. 0 1311 * 
£tt;T. m#*En»PBt©g*^«Hg (H) T*S. d 

[0 0 8 7] RWS^JC^^TRWT*. **fc«Bl 

4 tr43^^)|ffl7 l effi 1 4 0 5, ftfflSIK 1 4 0 6 Sr^-ft^ 
naigb. ttJIJS 1 4 0 3 SWt® 14 14 

ickoTRitsn, 1 4 0 5^6ta»sn 

*. £©££. i&ihm 1 4 0 3^WEPinllffitrd;oT^ 

[0 0 8 8] ifcfc, aaSUKiKlCO^TKOTS. A*y 

2 h*»6©3ttt«3t*l 4 0 7fttfftffllSlgl 4 0 
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8K<fcoT?3fj£©Hfi3fc£:&D. KS**ffi 1 4 1 4©WJ 
□ ««t DJKM 1 4 0 3 dapA^n. ttilJI 1 4 0 3$: 
iliSfg, i&MM 1 4 0 6 fcjSjfiT*. ^©<h£, »ji 
SI 4 0 3^©Hl»PltBElC*£;i;T, 4 o 5*>e> 

[0 0 8 9] ±JEUfci3«t*3tell[«0«l*fcJ:n»i, 

[0 0 9 0] «*/t^;U«!)±|g0!)Si:1Rafi 1 4 1 7 & 
EiLfcCT, A 1 14 14 taoTSMSn 

[0091] (jg 7 mmmm) m 1 5 ii#§6Bj{c«3»& 

AS*® ft 7 2£ffc»ag©»&£jS-r«*«»r®HTa 

[0 0 9 2] Z.<D%:MWmT\$. 2fe©i§qi«15 0 
1 , 1 5 0 2 (Dmzfa&m 1 5 0 3 *«fis*{©^-;Ht 1 
5 0 4\Z£iTM±ZtltzWtfkrt*)l'tfM!&2nT^ 
•5. ttMl 5 0 3(i, Rt»*ttiJ«ft©*Vfy^* 
atM^tlT^S. ±#J©i§"?Jl*«l 5 0 1<DP)W± 
Ktt. 1 5 0 9, 5 1 0, a 

&<DXh7-l7°Vi<DmwmMl 5 1 l«$tlt^ 

t, mmmmi 5 1 i©^B±i;:tti£A£Sii:icsefa£ 
t5Ei6in 5 1 2««M3n. m^m\z7\z>ifm 
30 ajMSssnxn*. ^©^ty^iiaoT, ?sa# 

US. 

[0 0 9 3] T«©j»W*« 1 5 0 2 ©|*!B±(C 

©nDi&fctt-s-L-fcEittrai 5 1 4«$nxu5. 

SMttffil 5 1 4tc«, B8©«fc'5fc7'f >1fc©Bln« 

**wt6nxt»*. •e©*®±ic«i2i^^i 5 

1 3jWBJ*S*IT^*>. A*5> C©ElSimi 5 1 3 (CtS 

40 [0094] ±m<Dmwmfa 1501 ©^■®±(C'(i^s 
1 5 0 5*<E«an, mytiRi 505 tSB^s«i 5 0 

1 £<Dffi\ZitLl®mm (l/4*««) 1 5 0 

0 2 ciwmz&mm®. (1/4 1 5 0 8 *tges 

Sn. C©feffiM« (l/4«[fi*) 1 5 0 8©«^lC 
<g3t«l 5 0 7*«BB$nT^*. *l/T. IXfil 5 

0 7O«*lrtt, eM^t5Mf 1516i, C 

5 1 6K»ofcAttS8iB£«Afci*3fc1Kl 5 

1 5 54 h*«ISnTl>5. 
so 15 1 5tt«ffi£#Ktt&ffl©fiiB##J5ft3n, 
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^<DM<D/^y? y-( htVTit. LED (fgft 
^W^-H) ^EL (Il/i? hD;U=^-t>7.) fti'^ 

[0 0 9 5] ±IB<l7 1 e« 1 5 0 5 ifilftlg 1 5 0 7ffli 
ig^Pl, P 2150 1 7 \Z^T£ : HZfe\J5fa\zmj£-£tL 

^n^fB^COSjllfiP 1 , P2 1C*tLT. 
m^iW. (l/4fefttg) 1 5 0 6, 1 5 0 8©3ifflWlC 
1, C2©*|S)(ie = 4 5^B$fl-*[S]lC[lieUfc*[^iC 

jgHJStS 1 5 0 1 <DfaW±<D 
gBfaBIl 5 1 2<D?\i>ymm<D-J3&\R 1 h^fz, ffiffl 
M« (1/4&SS) 1 5 0 6, 1 5 0 8«affitliC 
1, C 2©^|iii- IfcTS^fttcSSSttTt^S. £<D5 

t*>^*ftR i«, js^.^1 5 o 3 (DnRmumiz&v 
AmomnzisfaZMfe-t s„ i 5 o 

3{C(S> ftffl^7f^ y^HSrffll/^Co 113(1 * 
tc J: 3 JC & It -5 £ R ©IgWjttffi 

!t#tt 1 3 o 1 mmmm*\z&vz>m'MmT<Dmmm 

ffiilfttl 3 0 2 t^^-To *#4$MDl$©^#C<iliB& 

[0096] K%sm.^\z-?^Tmmrz>. ^«0i 
5 iciiit^dT'es 1505, tefgsis 1506 £^n-£ 
nsnu mw B m 1503 ^iim. sstmn 1514 

\z£.-oTKMZtl. num^twn 5 0 5^<3LtS*f£tl 

z>o z.<Dtz. m&mi 5 0 3^©Enj!)pmm('j;oTaj 

[0 0 9 7] 38i©i!JS^tCO^T!&BJ-f<5>o A*y 

£5K h^e»»7f:«<l7t«l 5 0 7&yqi*BS«l 5 0 
8t'J:oT^^©R{i^i:^'3. R^MM 1 5 1 4(D|H? 
□ gCJ:D^ B @ 1 5 0 3 t^A^n. j&UJI 1 5 0 3. 
t>y-7-< 1 5 0 9£Mi®^ 5 0 6£ 

jgi®-r&. i 5 o 3 ^<nmnm.feizfo 

ex. mxui 5 o szmm mv^m) -rzwrntwiiw. 

[0 0 9 8] ±KEb^<fc5^*#lSS0iJ©^Elc{C«tn«'. 

—m&K>^%*(D\zcfrote^fc&®^tm&m%i7n 

[0 0 9 9] 01 3 \Zm~tJ: o \Z. KMmmxHZ&tfZ 

sw*R©sg«i«jE#ei 3ou, mmm&mz&v 

^>j§ji$Troig»ittffi#ttl 3 0 2(m^«^# 
\Z® OWkZ Z. <t^T'#^.<t o tiWigkrt*)mW)®9&$: 

m^tz. z.<D^o\zr^'tx. 9\-%\z£z>KMW^ 
mmmm^mmvtzm^im^h. "^izmmumm 
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mjET'igil) S -5 ^ t £ 3 CD T\ B5 p d d ft <7?S^ £ « 
[0100] IHflS#^bfcStt«« 151411 

[oioi] mmz. ±E©&^itt»«Kffl^s*7- 

4)\>9 (R, G, B) O#*fiJi0DPl««*t:*»t4* 
fiilfilt2 5~5 0XKft4J:3fc&feffcUTJBJfftl, 

<o. m&m\zm-s?z>mnmis<\tm4<Dmm&<&< l 

tzQ-fZ>Z\tiZ£^Tt£2nz>. ^©^il:J:oT, K 
ic^gj&T set 

[0102] iffl*7-7^M©^MH Siasis 
*® ic <t o T/N' ^ h (Dittfm $nz>z.t tft&^it 

[0103] (JB8*JS»«) ±El/fc*l^J6fl5S871 

30 ^gKtbTffl^-SOtCJiLT^S. 016tC*^B^CDm 
^«§l©0ij^3t3^-ro 
[0104] 016 (a) li«^f*eT'«) 0 . *^«7DW 

fflsn5:t*«#^. «ra»<crttt^»tn. tot 

[0105)016 (b) teVxyT-T'SbQ. *#©«f 

50 — S^#f#£tl5,, 
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to i o 6] 0i 6 (c) t*«*flNgtt&-?&Q. 

^(DwimzlZfy?- • *-fttS:ttTfc<fc^. mi%<D?y 

fcss i ^mmmnmm 8 nM^«?^ B B B ge*^w$g 

[0107] 

uxn3t sjr o xnTSW*^(c<k o -a- -a c t fc 

J: 0 S * ft ff O Z. £ # -5 £ 1 1> , 9Wt K. U 
tt/X y^y-i Nft £*T bT*IS* ft «BT?# 

[Hll] *8HCft«tt&£B0ffl%tt#tt®Mjfi€ 

[0 2] MIM7^7--f ^?h'J^XiK»i6«K**W 

[0 3] JM«^MJ**£!«ftS«K#5BWftafflLfc 
<h£«IEffi*?EH§0-e 

[0 4] TFT7^f-f^ HJ£;*ttBM£*X91 
[0 5] »«M«f*fBCD«ii©l3|6l*|p]*KWr*fc«> 

[0 6 ] wjr^ 5 &m<D%wzmm Ltzmm-? h u * * 

S!*S*fi<0iEB«l&BT»S. 
[0 7] RW««fcMP«&»^fc*M»SB**"rHT 

[0 8] Kttttff£nnffi£R»*fcft££B£STBT 

[0 9] EW««£8lQ«£Kttfc&«#«ft*1-BT 

[010] E»««fcMD«£Kttfc*«i»tBft*'rB 

[011] *%w\z%zmfkmw<DmsnMMm<Dmm 

[012] E»««lcHPWftKttfcSSW»tRft«-rB 

[013] **WlCff*jKflS«©B»«BE-gW*/ 
Sifi *#tt ft 0 T* & -5 . 

[014] *9Bi|llcff«ttA&toB6*&Btt®ttjB 
ftST«««BBBT*«. 

[015] *£H£tt«MASB0£7S&»tt<D*|jfi 
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[01 6] ^BHkiffSftfisBeiSttUfcraiSe 

[017] tt«*«*tf*a/t*;w09if>y 
raF^iam] 

1 0 1, 10 2, 501, 50 2, 1101, 110 
2, 1401, 1402, 1501. 1502 mWS; 
£ 

10 103,1103.1403,1503 j&JIJf 
104, 1104. 1404. 1504 JU« 
1 0 5. 1 0 7. 1 1 0 5. 1 1 0 7, 1 4 0 5, 1 4 

07, 1505, 1507 tm%m. 

1 0 6. 1 0 8. 1 1 0 6. 1 1 0 8. 1 4 0 6. 1 4 

08, 1506. 1508 

1 0 9. 1 1 0 9, 1 4 0 9, 1 5 0 9 ilv — y^OV 
9 

110, 1110. 1410, 1510 

111, 1111, 1411, 1511 mwn& 

20 112. 113. 1112. 1113. 1412. 14 
13. 1512. 1513 Efalg 

1 1 4 K&m® 

115. 1115. 1415. 1515 myt&. 

116, 1116. 1416. 1516 m^fS 
201. 301. 401. 601. 701. 801. 9 

oi. iooi ±®mwiftw<vmwmm 

2 0 2 itfiigl 

2 0 3 MI Mjft^ 
204. 302. 405 Tfi'JSff 
30 205. 303. 406 ±B*«K:»9I*BjWB1*3 

206, 304. 407. 804. 905 ±TSffiB 

207. 305. 408 Tffl£«ifi BroScS^ ©E 
4 0 2 =r-5>®. 

403 y- h«l 

4 04 T FTlf 
40 5 0 3 BS*^ 

5 0 4 ±T««W**«©«a# : T : 

5 0 5 iTXSM+ifelBeDBSa-^ ©Efitfrfll 

5 0 6. 7 04 TWSSifi^oatft^OEiaj^iS] 
602. 702, 802, 902. 1002 TfiHSff 

ffi © n □ g& ft #-r * k mmm 

6 0 3, 7 0 3, 8 0 3, 9 0 3, 1 0 0 3. 1 2 0 2 

mage 

904 Kmnm\zMf&znizma&<o&ttfa 

1114. 1201. 1414 maffiZ&LtzKKm. 

50 $g 
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1117 wtm 

1 2 0 3 HyHBOiB* 

13 0 1 Ka*Sa*K*5tt*Ea*¥R©«Ib«E«rtt 



24 

1302 mmm%*\z&vzmi&mT<Dmmmf£ft®. 
1417 «a« 

1514 watma^^Lfts.nmm 



mi] 

1 0 6 



1 0 9 



1 0 3 




I^MKMUMfrf ^WWIVfW PfSd^fsXSHJ ; 






s V 


1 0 4 














1115 
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[04] [05] 
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(15) 



[07] 



im9] 



7 0 2 



9 0 2 





mswm. (v) 



[01 4] 



/ / »405 I 

/ {/ // V / / / / A S (S 



14 0 9 
4 1 0 



□GXP xXxXXl 



14 0 3 



14 0 4 



W^lWWWH IjrjViNVW tiMt\VVKSgri 



14 16 




i iti | \ yi i \ \ \ \ i im ry i 

Z Z / Z Z Z Z a ✓ \^ 

. S \ \ 



14 0 1 

✓ 

14 11 
14 12 
4 0 2 



V \l 4 0 8 WXuii 
\l 4 1 5 
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(16) 



[01 0] 



[012] 



1 0 0 2 



12 0 1 




12 0 3 




1 5] 



[016] 



15 0 6 




(a) 



; \ \ ^Xn - 



(b) 



5 1 3 



\^\lj_oAli^ 
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